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VALUE OF THE COL- 


LOIDAL GOLD REACTION, TOGETHER WITH A METHOD 
FOR THE PREPARATION OF THE REAGENT. 


By SypNey R. Minier, M. D., D. Brusnu, M. D., James 8S. Hammens, M. D., and Luoyp D. 


(From the Laboratory of Internal Medicine, Phipps Psychiatric Clinic, Johns Hopkins Hospital.) 


I. INTRODUCTION. 


Of all metallic colloidal solutions, those made from gold 
are probably the most sensitive to the “ coagulating ” action 
of electrolytes. This action is a physico-chemical one, in 
which the electrolyte becomes dissociated into positive and 
negative ions: interaction with the finely dispersed colloidal 
particles, which usually carry a negative charge, ensues, so- 
called neutral aggregates result, and at once conditions are 
favorable for the precipitating forces of surface tension to 
become operative. Ultimately the aggregates may reach a 
size large enough to fall to the bottom of the containing vessel, 
and cause complete decolorization of the original solution. 
Depending upon the nature and concentration of the electrolyte 
present, various alterations of the original dispersion phase 
may be produced, manifested grossly by color and turbidity 
changes, ranging from a brilliant clear orange red, through 
shades of lilac, violet and blue, each increasing in cloudiness 
in the order named. Much study has been devoted to the con- 
duct of mixtures of two colloids, bearing the same or oppo- 
site electrical charges, both in the absence and presence of 
electrolytes of different valency. Oppositely charged colloids 
will induce mutual precipitation, provided the correct amounts 
of each are used. When one colloid is in marked excess, how- 
ever, the phenomenon of “ protective action” is commonly 


observed, not merely against spontaneous flocculation but 
against that due to electrolytes as well. One of the most 
exhaustive studies of this subject was made by Zsigmondy, 
who “was able to find a definite measure of the protective 
action of certain colloids, especially proteins, on the precipita- 
tion of gold suspensions by sodium chloride.” The degree of 
protection, moreover, was specific for each protein he examined, 
as expressed in terms of milligrams of the protein capable of 
protecting 5 cc. of colloidal gold against 0.5 ce. of a 10% 
NaCl solution. Having failed by using this general method to 
distinguish between luetic and normal sera, Lange tried to 
apply it to a quantitative study of the proteins of the cerebro- 
spinal fluid. His initial attempts were unsuccessful, for he 
used distilled water as a diluent, thereby throwing the proteins, 
particularly the globulins, out of solution, and rendering them 
inert. When, however, a 0.44 solution of pure sodium chloride 
was substituted for water, a concentration of sufficient strength 
to keep the spinal fluid proteins in solution but too weak to 
cause flocculation of colloidal gold solutions, Lange obtained 
results as interesting as they were unexpected. Briefly, he 
observed that normal spinal fluids, suitably diluted with a 
0.4% solution of sodium chloride, cause no alteration in suitable 
solutions of colloidal gold. Abnormal fluids, however, instead 
of affording some degree of protection, as one might reasonably 
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expect by reason of their high protein content, cause partial 
or complete precipitation of colloidal gold, with resultant color 
changes occurring in curves which tend to be almost specific 
for certain diseases, particularly those of luetic origin. This 
apparent specificity is characterized by the occurrence of the 
maximal color changes within dilution zones, in which the 
actual amount of the spinal fiuid present may be relatively 
great or exceedingly small. It was quickly noted that fluids 
from cases of tabes and cerebro-spinal lues gave their maximal 
reactions within a range of dilutions constant enough to 
warrant the use of the terms “luetic zone” and “ luetic 
curve”; that fluids from different types of meningitis gave 
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“ Verschiebung nach oben” or reactions with their greatest 
intensity in the higher dilutions; and finally, that paretic 
spinal fluids caused complete flocculation in the first four or 
six dilutions with such regularity that Miller and Levy * sug- 
gested the term “ paretic curve” and indicated its possible 
specificity. These three general reaction types are indicated 
in Chart 1. 

This in brief is the history and scientific foundation of a 
test the exact explanation of which is still unknown. Lange 


was inclined to regard the various reactions as indicating 
different qualitative mixtures of proteins, a view not readily 
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tenable, however, especially since it has clearly been shown 
that globulins undoubtedly exert a protective influence upon 
colloidal gold solutions. Zaloziecki regards it as a form of 
immunity reaction, in keeping with a growing belief that 
immunity will ultimately be reduced to concrete terms of 
colloidal chemistry. Jaegef and Goldstein consider it as a 
purely physical phenomenon, probably of an electrical nature. 
Despite this uncertainty as to the exact meaning of the test, 
practically all observers recognize its specific significance, 
opinions merely differing as to its practical clinical value. 
Glaser alone is of the opinion that a general application of the 
test is impossible, chiefly because of the great difficulty en- 
countered in the preparation of the reagent. Eskuchen, in 
quite a comprehensive series of cases, endeavored to prove that 
the gold reaction not only possesses diagnostic value when 
taken in association with the other well-known cerebro-spinal- 
fluid tests, but that it actually yields trustworthy results when 
these are in part or entirely negative. He cites a number o 
cases to show how true this actually was in his experience, on 
the basis of which he suggested the adoption of the term “ the 
fifth reaction ”: and although he correctly insists that it is 
unwise to rely upon one or two positive or negative reactions in 
the spinal fluid, but rather upon all tests of accepted value, 
interpreted in the light of the clinical findings, he none the less 
claims a degree of specificity and sensitiveness for the gold 
reaction in luetic diseases of the central nervous system shared 
by none of the famous “four reactions” of Nonne. Kafka 
considers the curves seen in cerebro-spinal lues, paresis and 
meningitis of genuine value: for although the reaction does 
not always differentiate between cerebral lues and paresis, it is 
often of tremendous help in determining the type of the 
disease process. The conclusions reached by Flesch are practi- 
cally identical with those of Miller and Levy: he regards the 
test as being much more sensitive and decisive than any of the 
others, and calls particular attention to the great need of 
devising a simpler and more certain method for the preparatiqn 
of colloidal gold solutions. In this country a number of 
articles have appeared on the subject. Lee and Hinton were 
much impressed with the clinical value of the test, which, 
in their experience, was frequently more sensitive than the 
Wassermann reaction. Weston, Darling and Newcomb: ob- 
tained typical curves in 34 cases of paresis and similar ones in 
3 cases of cerebro-spinal syphilis. The diagnosis in these 
cases, however, seems somewhat open to question as judged 
by the brief clinical descriptions given and the fact that in 
none was there a cell count of over 3 in the spinal fluid. They 
consider the test a most useful adjuvant to the Wassermann ; 
it is apparently quite as reliable, and, in some instances, by 
reason of its positive response in the absence of a positive 
Wassermann, in clinically luetic cases, it has seemed to point 
toward the possible later appearance of a positive fixation test 
in the suspected individual. Swalm and Mann doubt the 
true specificity of the paretic curve, though they observed it in 
90¢ of their cases of dementia paralytica. They believe that 
the colloidal gold test provides a very delicate method for 
interpreting the results of the other spinal-fluid reactions, and 
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of correcting them when they fail. They observed no char- 
acteristic curves in non-luetic psychoses. Solomon and Welles 
are unable to offer any final conclusions as to the value of the 
gold solution test in the differential diagnosis of paresis and 
cerebro-spinal lues: in their experience, cases of undoubted 
paresis may give atypical reactions and cases not paretic may 
give the typical reaction. They find the reaction in tabes quite 
different from that of general paralysis, fairly characteristic 
of syphilis, but not in itself diagnostic of tabes. Nor is the 
test of any certain value in cases of congenital lues showing 
no signs of central nervous system involvement. By suitable 
studies they were able to show that the gold reaction has the 
same value in the examination of the cerebro-spinal fluid 
obtained post mortem from the lumbar region, as where ex- 
amined ante mortem, and that the results can be similarly 
interpreted for diagnostic purposes. Finally, reference should 
be made to a recent German article by Kaplan of New York, 
who claims, and with no apparent reference to the earlier 
similar observations of others, that “ the quintessence of his 
work is that complete Ausflockung is characteristic of general 
paresis.” There is a growing, and, in our opinion, a dangerous 
te&Xdency to ascribe unwonted diagnostic specificity to one or 
another reaction. We agree with Eskuchen that it is entirely 
too rash a view to claim that, where a pleocytosis of 100 or over 


, exists,one is not dealing with a case of paresis ; it is not.sound 


reasoning to say that whenever serological findings favor 
cerebro-spinal Iues and the clinical features point to paresis, 
it is best to treat the case as one of cerebro-spinal lues; the 
statement that paresis is excluded, whenever a spinal fluid fails 
to reduce Fehling’s solution strongly and promptly, is entirely 
too broad, in fact it is untrue. Granted that these statements 
generally hold, there are undoubted and not infrequent excep- 
tions, and in this very fact there lies great danger both for the 
patient and the general practitioner himself not skilled in mod- 
ern laboratory technic or in the interpretation of such works as 
done by others. One need but study the literature to become 
convinced of the fact that no one reaction or group of reactions 
obtained from the cerebro-spinal fluid is pathognomonic of any 
syphilitic disease of the central nervous system. It is undoubt- 
edly true that from an exhaustive analysis of a spinal fluid one 
may possibly arrive at a correct diagnosis without any knowl- 
edge of the clinical condition of the patient from whom the 
specimen has come. Kafka has been able to construct a num- 
ber of “ type ” composite charts, based upon a most elaborate 
routine examination, which are quite suggestive of certain 
clinical states, but he strongly denies their absolute specificity 
and demands the clinical evidence. The assertion of one’s 
ability therefore to centrifuge, as it were, a correct diagnosis 
from a spinal fluid alone, is, in our opinion, not the evidence of 
any unusual skill, but rather of the misuse of valuable and 
scientific methods, comparable to the familiar “snap diag- 
noses ” of immature clinicians. These remarks are made, not 
so much in a spirit of criticism, as of warning, in view of a 
growing tendency to divorce laboratory methods from clinica] 
observations. The two are fundamentally complementary : 
each will lose in value unless they remain so. 


The present paper is essentially a continuation of that above 
referred to, by Miller and Levy. Though convinced of the 
correctness of their conclusions, it was considered wise to con- 
tinue observations for a time, having particularly in mind 
the solution of the following problems: 

(1) The preparation of suitable colloidal gold solutions by 
some method that was both simple and reasonably certain in its 
results. 

(2) A clinical method for the standardization of such solu- 
tions. 

(3) The incidence of the reaction in cases showing a positive 
Wassermann in the blood or spinal fluid, or both. 

(4) A comparison of the colloidal gold reaction with the 
other tests commonly recognized as valuable in the diagnosis of 
syphilis of the central nervous system. 

(5) The clinical value of the test in: 

(a) Syphilis of the central nervous system. 

(b) Extra-neural lues. 

(c) Miscellaneous non-luetic cases. 


lI. Rourtnr EMPLOYED. 


Throughout this study, the following routine has been used 
in every case, where possible: A small number of specimens 
have been secured from outside sources; in all such instances 
the spinal fluids have been accompanied by good clinical ab- 
stracts, and a statement of the laboratory findings, particularly 
with reference to the blood serological tests and evidences of 
spinal-fluid pleocytosis. It is a great pleasure to express our 
sincere thanks to those who have aided us by sending this valu- 
able clinical material. 

(1) The Wassermann Reaction.—In accordance with a long 
established routine, all specimens of spinal fluid and blood have 
been tested for complement fixation against each of three 
different antigens. These of necessity have varied slightly 
from time to time, but for the most part have been of the 
following nature: 

(a) An alcoholic extract of human heart, plus 0.4¢ choles- 
terin. 

(b) A similar extract, minus the cholesterin. 

(c) The acetone-insoluble lipoid fraction of either human 
or beef heart, prepared according to Noguchi’s technic. 

Suitably and frequently titrated for their antigenic, anti- 
complementary and hemolytic strengths, these antigens have 
yielded precisely similar results in the vast majority of cases: 
the cholesterinized extract has proved the most sensitive of 
the three, but has never given positive results in non-specific 
cases. It has invariably been the last to become negative in 
treated cases. Sera were always inactivated and diluted 1-5, 
spinal fluids were used just as obtained from the patient. As 
the result of previous observations, no spinal fluid from a 
clinically suspicious luetic case was regarded as negative, unless 
it failed to give fixation, when used in amounts equivalent to 
2 ce. with a cholesterinized antigen. A similar standard has 
been used as a measure of the efficacy of treatment. Most 
specimens, shown to be positive by the routine method, have 
subsequently been tested, in four different dilutions, against 
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each of the three antigens, in order to secure some quantitative 
idea of their “ antibody ” content. It has not seemed necessary 
to record these detailed findings in the present paper. “ Com- 
plete fixation” has been indicated by the figure 4, complete 
hemolysis by a cipher 0, and intermediate grades of fixation by 
the numerals J, 2 and 3. Complement and amboceptor titra- 
tions have been run immediately preceding each Wassermann 
series. 

(2) Cerebro-spinal-Fluid Examination.—In addition to the 
Wassermann reaction, practically every spinal fluid has been 
subjected to the following examination: 

(a) Cell Count.—This has always been made as soon after 
the lumbar puncture as possible, usually within 15 minutes. 
The Fuchs-Rosenthal counting chamber has invariably been 
used, and a diluting fluid containing methyl violet, since this 
makes cellular differentiation a matter of great simplicity. 

(b) Tests for Increased Globulin. (1) The Ross-Jones Test. 
—This simple modification of Nonne’s Phase I Reaction con- 
sists merely in layering equal amounts of spinal fluid and a 
saturated solution of ammonium sulphate. Saturation must 
be effected at the boiling point. 

(2) Pandy’s test has not received the general use which its 
simplicity and decisiveness deserve. The reagent consists of a 
saturated aqueous solution of carbolic acid. To 0.5-1 ce. of 
the reagent is added one drop of the spinal fluid. The im- 
mediate formation of a bluish-white ring or cloud is the 
evidence of an abnormal protein content. For the most part 
these two reactions have been parallel. Pandy’s reaction, 
though possessing a sensitiveness not shared by the other, has 
never given equivocal or misleading results in our experience. 

(c) The Colloidal Gold Test.—The actual performance of 
this test is quite easy and requires only about five minutes’ 
time. The procedure is as follows: Into the first of 11 clean 
dry test tubes, reserved especially for the purpose, put 1.8 cc. of 
fresh, sterile 0.4% NaCl solution. Into each of the remaining 
10 tubes put 1 ce. of salt solution of the same strength. Now 
add to the first tube, by means of a clean, dry, certified 1 cc. 
pipette, 0.2 cc. of the spinal fluid to be tested. Mix well. 
Transfer 1 cc. of the resultant 1 to 10 dilution of spinal fluid 
to the second tube, and again mix thoroughly and transfer 1 ce. 
of this dilution to the third tube. Proceed in this manner up to 
and including the tenth tube. By this method a series of 
dilutions of the spinal fluid is secured, in geometrical progres- 
sion, ranging from 1 to 10 to 1 to 5120. Now add to each of the 
11 tubes 5 cc. of a suitably prepared and standardized colloidal 
gold solution, shake each tube thoroughly and set the series of 
tubes aside for subsequent observations. It will be noted that 
the 11th tube serves as a salt control, since it contains no 
cerebro-spinal fluid. Eskuchen recommends the making of 
readings at the end of 15 and 30 minutes, and again after 
It is certainly true that the so-called “ initial 
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several hours. 
5-minute curve 
next 25 minutes. 


> may undergo significant changes during the 
The reaction type observed at the end of 


half an hour, however, rarely undergoes any further change, 
save one of intensity. As a result of experience, it soon becomes 
quite easy to predict what the final readings will be, which in 
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our work have always been made after the tubes have stood at 
room temperature over night. Reactions undergo little, if any, 
change, over a period of several weeks, provided evaporation 
and exposure to direct sunlight are guarded against. In like 
manner, any given fluid, if kept sterile and on ice, will produce 
the same colloidal gold curve over a period of time, the exact 
length of which is unknown. This knowledge is of particular 
value since it easily enables one to keep a control fluid on 
hand. Spinal fluids contaminated with blood cannot be used 
except for a Wassermann test. 

Misleading reactions will be avoided by delivering the spinal 
fluid directly into dry, sterile test tubes through an iridio- 
platinum needle, cleaned with alcohol and ether, and sterilized 
by means of hot air. 

As regards the methods of recording our results, arbitrary 
signs have been chosen and used as follows: 

(a) Wassermann reaction : see above description. 

(b) Cell count: the calculated number per cmm. has always 
been given: 10 cells or more per cmm. have constituted a 
pleocytosis. 

(c) Globulin tests have been recorded as follows: 


(d) Reference to Fig. 1 will show what numerals have been 
used to denote the various types of color changes seen in a 
positive gold reaction. Entry may either be made by means of 
such numbers, or by the construction of a curve upon an appro- 
priate chart. The one shown in Chart 2 has been most satis- 
factory : filled out in the laboratory, these charts are ultimately 
incorporated in the clinical histories of the respective patients. 

The colloidal gold curve represented graphically in the 
above chart would have the following numerical representation : 
5555542100. 

(3) The Clinical Findings.—At the risk of what may seem 
an unnecessary repetition, we desire to emphasize once more the 
fundamental importance of correlating, in every case, the 
laboratory findings with the clinical history and physical 
signs. Despite the apparent certainty of making a correct 
“laboratory diagnosis,” in a number of instahces we have 
found it safest and most instructive to take nothing for granted. 
Accordingly, we have consistently refused to examine specimens 
not accompanied by suitable and sufficient clinical data. More- 
over, where the laboratory findings have appeared to be at 
variance with the data thus supplied, we have endeavored, 
not only to repeat the tests on second specimens, but also to 
have the patient gone over again thoroughly by one or more 
observers. It has been interesting to note in this fashion the 
frequency with which certain conditions, particularly early 
cases of dementia paralytica, are overlooked in the medical 
wards of a busy hospital, and how often the condition is called 
“ cerebral lues,” a diagnosis usually based upon a few physical 
signs and a positive Wassermann, with little or no attempt made 
to detect the characteristic or incipient mental and memory 
defects. The importance of this cannot be overestimated, since 


we 
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there is some evidence to show that, if diagnosed early enough, 
cases of paresis can be arrested, if not indeed cured, by suitable 
therapy. We have observed at least one such case. The 
instances in which laboratory results have been proved wrong 
or consistently anomalous have but served to convince us all the 
more of the great need of developing laboratory men from the 
ranks of carefully trained clinicians. Whenever it has been 
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possible, the initial diagnosis in a case has been confirmed 
either by prolonged observation, subsequent physical and 
laboratory examinations, or by autopsy. 


THe AND STANDARDIZATION OF COLLOIDAL 
GOLD. 


Since the introduction of this test, two general methods have 
been used by most observers, for the preparation of colloidal 
gold. Though these methods are quite similar in principle, 
and require practically the same reagents, both are given here. 
Fuller details may be obtained in the original articles. 
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(1) Lange’s Method (a modification of Zsigmondy’s).—To 
1000 ce. of purest, freshly distilled water, add 10 ce. of a 
1% solution of gold chloride, and a like amount of a 2¢ solution 
of K,CO,. The solution is heated rapidly until it almost boils ; 
at this point, and while stirring vigorously, add 10 ce. of a 1¢ 
solution of formalin. The previously colorless solution should 
at once assume a clear intense red (satt rot) color, must be 
absolutely clear and show no superficial smoky shimmer. 
Lange advises making up a 100 ce. lot first, to make certain 
of the purity of the water. He insists upon the use of Jena 
glass throughout, the avoidance of any rubber connections in 
the still, and points out with what great care all utensils must 
be cleaned. 

(2) Eicke’s Method—The author recommends the follow- 
ing technic: 


1000 ce. 
10 ce. 
Dextrose—5% solution ................. 5 ee. 


This solution is heated to 90-95° and then a 5¢ solution of 
K.,CO, is added, a drop at a time, until the required color is 
secured. Eicke also uses Jena glass and insists upon scrupulous 
cleanliness. It will be seen that the only essential difference 
between the two methods is that in one formaldehyde is the 
reducing agent, in the other, dextrose. The advantage claimed 
for the latter is that it is less explosive in its action, that reduc- 
tion, therefore, proceeds more slowly, and as a result satisfac- 
tory colloidal solutions are obtained more consistently than by 
the formalin method. 

Despite the apparent simplicity of each of these methods, the 
opinion seems unanimous that suitable colloidal gold solutions 
are extremely hard and uncertain to prepare. Each author, 
in turn, has added a refinement in technic, or slight modifi- 
cation of the original, claiming better results therefrom. Glaser 
believes the essential difficulty comes from the use of glass- 
ware insufficiently cleaned, and gives a most elaborate pro- 
cedure to avoid such trouble. He is of the opinion that the 
carbon dioxide tension in the water modifies the final result, 
and thinks therefore that the formalin is best added at boiling 
temperature. Flesch, using Lange’s method, could not obtain 
good solutions unless he used much less than 10 ce. of 1¢ 
formalin, generally 2-3 cc. He encountered great difficulty 
with Eicke’s technic. In fact his experiences were so trying 
that he urged the wisdom of having some chemical firm manu- 
facture the reagent on a large scale, since only by such a 
measure could the test ever receive wide clinical application. 
Matzkiewitsch, who has used colloidal gold in the Abderhalden 
reaction, gives the address of one such firm. Kafka asserts 
that the preparation of colloidal gold is “ uncommonly hard ” ; 
and that one often fails in making it, even when every care is 
exercised. He threw out every solution that showed even the 
faintest tinge of blue. Eskuchen obtained satisfactory results 
with Eicke’s method, but frequently made beautiful solutions 
which would not react, for no known reason. He insists upon 
the use only of “ hoch rot ” or “ satt rot ” solutions. Compara- 
tive studies made by him showed that the blue or purple fluids 
gave comparative curves with abnormal fluids, whereas, with 
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normal spinal fluids, blue solutions give changes when “ hoch 
rot” ones do not. He calls particular attention to the fact that 
the most brilliant and beautiful solutions are by no means 
always the best. He recommends testing each new colloidal 
solution against a normal, a tabetic and a paretic spinal fluid, 
and every spinal fluid against two satisfactory gold solutions. 
Lee and Hinton, after some study, came to the conclusion 
that “ the preparation of a good translucent * high red ’ reagent 
is largely dependent upon freeing the distilled water from the 
gases in solution.” Their experience was that, unless the color 
change is almost instantaneous after the addition of the 
formalin, the resulting reagent will be poor. Swalm and Mann 
advise the boiling of all cork connections used in the distilling 
apparatus. Kaplan favors Lange’s technic: he employs 0.75¢ 
formalin instead of 1%, and keeps the beakers, in which the 
reagent is prepared, in distilled water for 24 hours before use. 
Like all others, he finds that the use of rubber connections is 
not advisable. Unlike Lee and Hinton, he noted that the color 
change comes gradually, as a rule, in good colloidal gold solu- 
tions. All the authors above cited have used an all-glass dis- 
tilling apparatus. Miller and Levy, using Lange’s method, 
expressed the opinion that, “ provided due care is exercised in 
the preparation of the water and the cleaning of the glass-ware, 
satisfactory colloidal solutions can always be obtained by the 
method above described.” This statement seemed justified in 
our later experience, until suddenly it became apparently 
impossible for us, though using the same technic and reagents, 
to prepare good gold solutions. Even after it was found that 
the glass still was giving off colloidal silica, the trouble con- 
tinued, though with no demonstrable consistency. This ex- 
perience was further complicated by the not infrequent dis- 
covery that beautiful solutions, answering all other criteria, 
were absolutely inert when tested against a known paretic 
fluid. In view of the fact, therefore, that there has been a 
great deal of difficulty in making colloidal gold solutions 
suitable for diagnostic purposes; that there has been a lack of 
uniformity in the method and chemicals used and consequently 
in the results obtained; that many workers have been utterly 
unable to prepare a good gold solution; and, finally, for the 
reason that the characteristic reaction in a certain group of 
diseases of the central nervous system is of such inestimable 
diagnostic value, a considerable amount of attention has been 
devoted to an attempt to overcome these difficulties. The 
aim has been to perfect a technic by which a gold solution of 
known suitable electrolytic stability and diagnostic value could 
readily be made. 

In the choice of a method for the preparation of such a gold 
solution—by reduction, oxidation, hydrolysis, condensation, or 
chemical and electrical dispersion—reduction seemed to be the 
most practicable, because of its simplicity and the greater 
stability of the resultant colloidal solutions. This method 


requires the careful observance of three physico-chemical condi- 
tions: (1) a dilute solution of a reducible gold salt in the 
presence of an alkali; (2) a reducing agent, and (3) a 
correct temperature at which the reduction takes place. The 
question of the proportion of the chemicals employed and the 
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optimal temperature for reduction finds its true analogue in 
the development of a photographic plate. In this process, solu- 
tions of an alkali, the accelerator, and of a reducing agent, the 
developer, are used at a correct temperature. That these three 
factors are reciprocal in their relation to each other, within 
certain definite limits, is shown by the following equations, in 
which these abbreviations have been adopted : 


Alk, = Alkali. Amt. = Amount. 


Red. = Reducing agent. < = Less than. 
T° = Temperature. — 
Opt. = Optimal. > = Greater than. 


A, Opt. T°. 
(1) Alk. + Red. in opt. amts. = Prompt development 

—good sharp plate. 

(2) Alk. < opt. amt. + opt. amt. Red. = Poor development— 
plate lacks detail. 

(3) Alk. > opt. amt. + opt. amt. Red. = Development too 
rapid—foggy plate. 
(4) Alk. opt. amt + < opt. amt. Red. = Same as No. 2. 
(5) Alk. opt. amt. + > opt. amt. Red. = Same as No. 3. 


B. VARIABLE T°. 
{T° <opt.=Too rapid 
development 

(6) Alk. + Red. in opt. amts.+ 4 —no detail. 

|T° > opt. = Under devel- 
opment. 
A, REACTIONS wiTtH AUCL, IN CONSTANT AMT. 
T° CONSTANT AND Opt. = 90° CENT. 

(1) AuCl,+ Alk. < opt. amt. + opt. amt. Red. = Incomplete 
reduction 
or none at 
all. 

(2) AuCl,+ Alk. > opt. amt. + opt. amt. Red. = Reduction 
too rapid— 
coarse dis- 
persion 
purple- 
brown sol. 

(3) AuCl,+ opt. amt. Alk. + Red. < opt. amt. = Incomplete 
reduction 
often with 
formation 
of “Purple 
of Casius.” 

(4) AuCl,+ opt. amt. Alk. + Red. > opt. amt. = Reduction 
too explo- 
sive—sol.is 
yellow-red 
—not trans- 
parent. 


~ 


B. AuCt,, ALK. AND RED. IN CONSTANT AND Opt, AMTS. 
T° VARIABLE, But at LEAST 2° ABoveE oR BELOW OPT. T°. 

(1) AuCl, + Alk. + Red. at T° >90° C, = Poor sols. 
—due to 
too rapid 
reduction. 

= Poor and 
slow reduc- 
tion. 


(2) AuCl, + Alk. + Red. at T° < 90° C, 


When all other factors are constant and optimal, variations 
in the amount of gold chloride result in the production of 
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Fic. 1.—Type of distilling apparatus used in this work, showing large distilling 
flasks and block tin condensing tubes, all delivering triply distilled water into 
the same Jena glass beaker. 


PLATE XXX. 
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solutions of different degrees of color intensity, small amounts 
making a light-colored solution, large amounts deep, dark red 
ones. An excess of gold acted, therefore, a great deal like an 
excess of the reducing agent, producing a fairly coarsely dis- 
persed yellowish non-transparent red solution. The above 
observations are true only after eliminating all technical errors, 
particularly the use of impure water, dirty glass-ware, solutions 
inaccurately made or allowed to stand too long. 

Though almost any reducing agent can be employed—such 
as metol, hydroquinone, pyrogallol, glucose, acids, and others— 
formaldehyde seemed to give the most dependable results. 
Hlowever, after giving it a fair test, it became evident that 
its reducing power is too often explosive, the resulting solutions 
having a yellowish shimmer. Oxalic acid takes the part of a 
slow reducing and clarifying agent in the making of a photo- 
graphic negative ; it seemed worth while, therefore, to note its 
action in the preparation of colloidal gold solutions. It was 
found that, when very small quantities of dilute oxalic 
acid solution were added before the formaldehyde, most 
beautiful clear deep orange or salmon red solutions resulted. 
Furthermore, a large amount of oxalic acid without the sub- 
sequent addition of formaldehyde made clear “satt rot” 
colloidal gold solutions, but these invariably required further 
treatment before they were of any use clinically. 

The method here described has been so successful that it has 
seemed advisable to describe in detail the apparatus and re- 
agents required, the methods for cleaning the glass-ware, 
distilling the water, the successive steps in making the colloidal 
gold, and, finally, its electrolytic standardization. 


A. TITE APPARATUS NEEDED IS AS FOLLOWS, 


A good still equipped with Jena glass distilling flasks and 
either glass or block tin condensing tubes. There should be no 
rubber connections. 

Jena beakers, 100 to 2000 cc. capacity. 

Jena Florence flasks for collecting the distilled water. 

Graduates, 25 to 100 ce. 

Pipettes, 1 to 5 cc., to be used for this work only. 

White enameled pan for boiling up the glass-ware. 

Brushes for cleaning the beakers and other glass-ware. 

Large Bunsen burner, tripod and wire gauze with an asbestos 
center. 

One thermometer (Jena glass). 

Thick-walled test tubes. 


B. THE REAGENTS USED AND THE STRENGTH OF EACH. 


(1) The gold solution: 
AuCl,—Merck’s yellow crystals hermet- 
ically sealed in brown glass ampoules 1 gram. 
Water triply distilled, up to........... 100 ce. 


This stock solution is kept well stoppered in dark glass bottles 
away from any bright light. 
(2) The alkaline solution: 
Merck’s Blue Label Potassium Carbonate 


Water triply distilled, up to........... 100 ce. 
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(3) The reducing agents: 
a. Formaldehyde, Merck’s 40% stock solu- 


Water triply distilled, up to........... 40 ce. 
b. Oxalic acid, Merck’s Blue Label, Crys- 
Water triply distilled, up to........... 100 ce. 


Solutions No. 2 and No. 3 must be made up immediately 
prior to use. 
(4) Bichromate cleaner for glass-ware : 
Potassium Bichromate (powdered)... 200 grams. 
Sulphuric acid conc.................. 500 ce. 
The potassium bichromate should be well dissolved before 
the sulphuric acid is added. If this solution is reserved for 
cleaning glass-ware only, it can be used repeatedly. 


C. TECIINIQUE FOR CLEANING GLASS-WARE, 


The cleaning of the glass-ware preliminary to making the 
colloidal gold has been quite a problem. However, after trying 
out four or five different methods, the following has been 
adopted as best for eliminating dirty glass-ware as a source of 
error. 

The beakers are boiled up in an ivory soap solution (one-half 
cake to about 5 liters of water) for 30 minutes. One beaker 
at a time is then removed, and thoroughly brushed under hot 
tap water. After being rinsed for 5 minutes in running water, 
the beaker is filled with some hot bichromate cleaner, and left 
standing for at least one-half hour. When needed, the beaker is 
emptied and washed again in running water for 5 minutes. 
This is followed by a careful rinsing with ordinary distilled 
water, and finally with triply distilled water. The beaker is 
now clean and ready for immediate use. The pipettes, the 
graduates and the flasks are cleansed in exactly the same way, 
except they are well washed with hot water and soap, but not 
boiled. The three errors most commonly made in cleaning 
are: (1) insufficient brushing; (2) failure to wash out all of 
the bichromate solution ; and (3) allowing the beaker to dry in 
the air before being used. 


D. TECHNIQUE FOR SECURING DISTILLED WATER. 

It has been observed that silicates are often dissolved out of 
glass condensing tubes, particularly after long use, thus render- 
ing the water unsuitable for preparing colloidal gold solutions. 
We have employed, therefore, a still in which block tin con- 
densing tubes have been substituted for glass (Fig. 1). This 
apparatus is merely a Kjeldahl condenser modified to suit the 
requirements of this work, for which it has proved eminently 
satisfactory. 

A good colloidal gold solution can be made at times with 
doubly or even singly distilled water by using the technique 
given in this paper. Repeated observations, however, have 
convinced us that water three times distilled is the safest to use 
in preparing solutions which must meet the requirements de- 
scribed below. The extra time consumed in distilling is noth- 


ing when compared with the certainty of results. 
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In carrying out the distillation, the following plan has been 
used : the first distillate is taken from an ordinary laboratory 
Stokes still. This is immediately poured into clean Jena 
distilling flasks. The first 200 ce. of the second distillate is 
used to rinse out the collecting flask, and after the remainder 
of the second distillate has been collected, it is transferred to 
a second Jena distilling flask. The collecting flask for the 
third distillate is rinsed with the first 200 cc., as was the 
second. In like manner each distilling flask is washed out with 
The 
water should be used as soon after its last distillation as 
possible. 


some of the new lot of water that is to be put into it. 


E. TECHNIQUE FOR THE PREPARATION OF COLLOIDAL GOLD. 


The process is very simple. Good results depend more upon 
the preparatory steps above outlined than on the actual pro- 
cedure here described. A beaker, rinsed out with a portion 
of triply distilled water, is filled to a liter mark, and after the 
temperature has been gradually raised to about 50° C. the gas 
is turned on full. When the temperature has reached 60°, 
10 ce. of the 1% gold solution and 7 ce. of the 2¢ potassium 
carbonate are added. 
clear. 


The solution should remain perfectly 
At 80° C., while stirring with a clean thermometer, 
add slowly 10 drops of oxalic acid. Frequently the solution 
now turns a very delicate bluish pink, which may depend 
either upon the rapidity of the rise in the temperature, a slight 
excess of alkali, or the presence of some unknown impurities. 
An excess of alkali nearly always gives a pink coloration im- 
mediately after the oxalic acid is added, and consequently the 
latter serves as a delicate indicator of the fact that an excess 
of K,CO, has been added. 

Usually, when such an excess has not been employed, the 
entire solution remains colorless when it has reached a temper- 
ature of 90°C. At this point the gas is turned out, or the 
flame is withdrawn, and, while stirring, 5 ce. of 1¢ formalde- 
hyde is slowly added, a drop at a time. If a pink color 
makes its appearance before all the reducing agent has 
been added, stop at once, for reduction will continue to the 
final end-point, which is marked by the production of a 
beautiful brilliant clear orange-red solution. We have observed 
that the best solutions are those in which the color changes 
develop slowly. 

The following procedures may be resorted to in cases where, 
for one reason or another, the solutions behave in an atypical 
manner: 

(1) When the solution becomes very definitely pink after 
the addition of the oxalic acid, add formaldehyde slowly, but 
only until an intensification of the color is noted. 

(2) Should no color appear after the lapse of some minutes, 
during which the temperature of the solution has been kept at 
90° C., add more formaldehyde, drop by drop, until a pink 
color develops. It is not wise to use more than 3 ce. of this 


additional reducing agent. 
(3) Should there still be no evidence of reduction, stir the 
solution vigorously, and add some of the 2¢ K,CO,, a drop at 


| 
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a time. Usually one drop, or a few at the most, will call forth 
a faint pink tinge, which is the signal to stop. 

Although it is possible to make up a liter or more at one 
time, it is always advisable to prepare only about 200 cc. first. 
From the result of this preliminary test is secured the follow- 
ing information: 

(1) Whether the water is free from impurities that would 
vitiate good results. 

(2) Whether the correct amount of alkali has been used or 
not. For reasons not known, the same amount of alkali does 
not work equally well with every lot of distilled water. 

Using this method, we have been able to make over one 
hundred different lots of colloidal gold with different stock 
solutions, different water, and on different days, without a 
single failure. We feel confident, therefore, that if the general 
basic principles are kept in mind, and if the technique is 
followed closely, anyone can readily prepare very satisfactory 
colloidal gold solutions. 

In summary, the technique for preparing one liter of col- 
loidal gold is as follows: 

Heat 1000 ce. of triply distilled water over a good Bunsen 
burner. At 60° add 10 cc. of a 1¢ solution of gold chloride 
and ? ce. of a 2¢ solution of potassium carbonate. At 80°, 
while stirring briskly, add 10 drops of a 1¢ oxalic acid solu- 
tion. At 90° C. remove the burner and, while stirring, add 
5 cc. of formaldehyde (1-40) or enough to produce an initial 
pink color. 

Having made beautiful clear solutions by means of the above 
technique, we were confronted with the fact that a great num- 
ber of them would not be precipitated by a known paretic spinal 
fluid, and those that were precipitated showed the change with 
varying degrees of rapidity. There are two general types of 
metallic solutions, the “ protected ” and the “ non-protected.” 
By the former is meant one in which no agglutination takes 
place after the addition of any amount, or at least of a large 
amount, of any electrolyte. The non-protected type is one 
in which agglutination occurs in the presence of very small 
amounts of electrolyte. In working over 300 different lots 
of colloidal gold, we found that, for all practical purposes, a 
non-protected solution was one that would be completely 
precipitated by 1.7 cc. of a 1% sodium chloride solution in one 
hour’s time. It was comparatively easy therefore by this 
method to eliminate the protected solutions. It was difficult 
to understand, however, why non-protected solutions required 
different amounts of an electrolyte or different lengths of time 
with the same amount of electrolyte to produce the same end- 
reaction. In attempting to answer these questions, a series of 
experiments brought out the following facts: (1) There was 
a considerable difference in the alkalinity and acidity of the 
various colloidal gold solutions. (2) The alkaline solutions 
were almost entirely inert to the electrolytic forces of a positive 
spinal fluid. (3) A slightly acid solution gave a typical reaction 
with a paretic spinal fluid, but also a very typical reaction in the 
luetic zone, with a known negative fluid, and merely an inten- 
sification of this luetic zone reaction with a fluid from a case 
of cerebrospinal syphilis. (4) A strongly acid solution gave 
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very little, if any, reaction with a known positive spinal fluid, 
and an atypical one with a known normal fluid. This fact 
probably gives the explanation of Kafka’s experience, which 
was that some solutions gave no reaction with a known positive 
fluid and an atypical reaction with a known negative spinal 
fluid. (5) Finally, it was found that a neutral colloidal gold 
solution produced the typical reactions with a known paretic 
and luetic spinal fluid, but never induced color changes with a 
known negative fluid. This last observation seemed to give 
the key to the situation, for it was now apparent that any 
solution to be of value in this test must be of a“ non-protected ” 
type, and of a neutral reaction. The first requirement is 
comparatively easy to meet, if enough care is taken in regard 
to cleanliness. The following method has been found satis- 
factory for establishing the neutral point of any gold solution: 

The indicator used is alizarin red, made up in a 1¢ solution 
in 50% alcohol. The color produced by this indicator with an 
alkaline colloidal gold solution is a purplish red. The neutral 
point is of a brownish-red tinge, while with an acid solution it 
gives a lemon-yellow color. To ascertain whether a given solu- 
tion is alkaline, neutral or acid, a preliminary test is made by 
adding two drops of the indicator to a test tube containing 
about 5 ec. of the gold solution. After the color produced has 
been noted, 10 test-tubes are set up in a rack, and 1 cc. of freshly 
distilled water is put into each. Depending upon whether the 
solution is acid or alkaline, add 1 cc. of N/50 NaOH or N/50 
HC! to the first tube. Proceed then as in diluting the spinal 
fluid in the regular colloidal gold test, mixing well and draw- 
ing | ce. from each preceding tube and adding it to the next 
one, omitting only the tenth tube. Now add to each tube two 
drops of the indicator and 5 ce. of the gold solution to be tested. 
The amount of acid or alkali in each successive tube will be as 
folllows: 0.5 ec., 0.25 ec., 0.125 ec., 0.0625 ec., 0.03125 cc., ete., 
each tube having exactly one-half the amount of the preceding 
one. 

Having determined in this manner the amount of N/50 
acid or alkali necessary to render 5 cc. of colloidal gold neutral, 
the total amount required to neutralize the entire solution can 
readily be estimated. Thus, fer example, suppose the neutral 
point is reached in the 3d tube of the series, and the total 
amount of the colloidal gold solution is 1000 ec.; then 

0.125 N/50 acid or alk. 
5 
or in other words, add 25 ce. of N/50 alkali or acid, as the case 
may be. The acid or alkali should be added very slowly, while 
the solution is well agitated; otherwise, some precipitation is 
apt to occur. It is unwise to neutralize solutions of colloidal 
gold until they are at least 48 hours old. 

Observations on the changes which take place in good 
colloidal gold solutions after they have stood for some time 
have revealed the following facts: (1) A solution kept in 
a bright light loses its orange red tint and becomes almost 
the red-blue of a No. 1 reaction. (2) Solutions, if kept ina 
dark place, retain their red orange color for a long time. (3) 
Solutions, when first made, are apt to be slightly acid, turning 


xX 1000= 25 ece., 


alkaline after standing for varying lengths of time. (4) Even 


| 


after neutralization, they tend to become alkaline, and there- 
fore inert to a certain degree. Accordingly, it is advisable to 
keep all solutions in a dark place, and test them from time 
to time to determine their reaction. 

Kaplan has advocated the control of the color of the colloidal 
gold by means of an arbitrary mixture of Congo red and 
alizarin in an alkaline solution. Having noted the fact that 
variations occur in the color of the solutions made by the 
technique here given, some experiments were made on them, 
with the following results: As long as a solution was absolutely 
clear and neutral in reaction, and of the non-protected type, 
the exact color made no difference in its power to produce typi- 
cal reaction curves. The orange red solutions gave better-look- 
ing tests, but the final results were the same, regardless of the 
many shades of color in the different solutions. After pro- 
longed standing, a good solution may occasionally change to 
a color almost the same as that in a No. 1 reaction in the 
colloidal gold test. When such a change is noted, the fluid 
should be thrown away. 

The following are suitable standards for a satisfactory 
colloidal gold solution: 

(1) It must be absolutely transparent and preferably of a 
brilliant red orange, or salmon red color. 

(2) Five cc. of the solution must be completely precipitated 
by 1.7 cc. of a 1% sodium chloride solution in the time 
interval of one hour. 

(3) The solution must be neutral in reaction on the day 
on which it is used. 

(4) It must give a typical reaction curve with a known 
paretic cerebro-spinal fluid. 

(5) It must produce no reaction greater than a No. 1, with 
a known normal cerebro-spinal fluid. 


TV. Crintcat MATERIAL. 


The present report is based upon the examination of 300 
spinal fluids that have been subjected to the routine study 
outlined in Sec. II. For numerous reasons it has seemed 
best to record the results in a detailed form. This is par- 
ticularly important, in order to facilitate an analysis of the 
incidence of the various reactions in different types of diseases. 
Moreover, in no other way can the exact results of the gold test 
be clearly conveyed to one unfamiliar with its reactions. It 
was felt that, for those engaged in studies on this particular 
subject, the following tables would prove more valuable than 
mere statements of recorded findings; while for those 
interested more in the conclusions reached than the data on 
which they are based, a later section would suffice. 

The colloidal gold reaction has given the most consistent 
and valuable results in cases of general paresis. Characteristic 
curves were given by 127 of the 130 fluids tested. Of the 
three atypical reactions, one (No. 20) oceurred in a very early 
but undoubted case of paresis, a second (No. 160) was prob- 
ably due to the use of an old and infected spinal fluid, while 
the third (KC) was an absolutely normal curve given by the 
fluid of a case which had received vigorous intraspinal therapy. 
This is the only instance we have observed in which the spinal 
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TABLE I.—GENERAL PARESIS. TABLE I.—GENERAL PARESIS—Continued. 


Tests for Wassermann | Tests for Wassermann. 
Globulin. Gonoidal (C.S. F. Blood. | 3 = Globulin, Colloidal C.S.F. Blood. 
= = tigen. tigen. | = tigen. tigen. 
Sit isgia | AIBIC ABC | 6/82 AIBCABO 
6 Os 9 5555554210 000 X2 W380 5555543100 4454 
C4 *| ++ 15542100000 4/4 4) 4) 4 x2 Os 13 543 100 444444 
20 W2 5 1231000000 0} 0 0 4) 4) 4 Early general paral- X38 OS 33 
ysis (7). X4 Os 5 + 44444 
21 15 4) 4,4 SP Wi + 4440 0 0 
23 Wi 25 4} 4 4 0 0 Intra-spinous treatment. LH W2 4440/00 
28 C4 4) 4 41 4) 4 27 W 2 
31 W4! 37 4 00 Intra-spinous treatment. 87 W3 15 $6454 4 4/4 
32 E2 16 95421000 0:3 0.0 JL Wi {8 4 46454 4,4) 4 
37 Wi 70 95443000 4) 4 4; 4) 4 SP 32) 165 
42 Wi 18 i} 4.4 0 0 O Intra-spinous treatments S2 W3 33 44444 4 
43 16 01.0 0 SZ W3) 168 444 4°44 
50) 12 13/4 EA| WI! 35 4/4) 4 
53 Wi 3 4 0/00 SA 30 444444 
64) 8 0/00 * Mi) Wi) 45 $444 44 
72 Bad. 4) 4) 4 M2 Wi 14 4 4) 4 
76 M. 69 4} 4/4 4) 4) 4 M3 wi 14 $440 00 
82 7 0/0 0 0) 0 0 S. F. previously reported M4) 4) 4 4) 4) 4 
positive. S! 152 4444 44 
86 38 4 4) 4) 4 $2 Wi 21 46444 4,4 
87 1 4, 4/4 4) 4/4 S83 Ww! i 444 4 44 
58 0.0 0 4) 4) 4 S4 Wi 464 4 4 
89 4) 4) 4 4!) 44 Ji W4 8 4444 4 4 
HLH No i} 4,0 4) 4) 4 Juvenile. Hi; 29 4444 4/4 
93 Ws 650 {454 0,00 276 Wi) i4 4, 4/4 4 4/4 
( 3} 4) 3 414) 4 156 Cl 4 44 
96 4) 4) 4 4) 4) 4 331 w2 5 4444 44 
98 Cl, 87 4 4) 4,4 333 Cl 4 4,4 
99 Bd. 0 4) 4) 4 839 454 4 4 4 4 
100 12100 4) 4,4 349 3 454'4 4 
l is 4) 4) 4 0 
in wo 188 4,4 4) 4/4 384) E s 4, 4) 4 44 congenital. 
177 Cl) 114 4) 4,4 4) 4) 4 Tabo-paresis. 
1) 25 4] 4 2| 2 7 
Cl 9 ‘ 4444 112! 74 $4644 44 T abes dorsalis, or G. P. 
120 Cl| 32 4) 4/4) 4) 4) 4 171 F 20 4 4) 4 
121 Cl; 28 4 4) 414 290 C3 (96 444444 
Cl 10 4,4) 4 4) 278) C4 44 2 44,4 
123 Cl 90 4 4) 44 280 I 19 #424 4 4 
125 OS 35 4,4 4) Tat 155} C3 8 444 
128 18 4.4 0 0 Tabo-paresis. 
188 Cl) 40 4) 4) 4) 4) 4 mae 
189 C1 40 4/4 4) 4) 4 *Not done. 
140) Cl 71 0 
141 Cl 60 4) 4) 4 4) 4) 4 
ae oN 4 i : fluid from an undoubted case of paresis has been restored to a | 
12! cll 65 tae ee the spinal fluid from this case are recorded in Miller and 
163} Cl 115 The ) vassermann was negative in 26 
164 Ws 2 4, 4,4 0 0 0 Many 606 treatments. Le vy The bloc d W ass : 
cases, 13 of which had received prolonged anti-luetic treat- 
173 Ei) 38} + + |555553 1000 4| 4) 4) 4) 4) 4 Congenital general paral- 
mal wil ¢ ment. The gold reaction was typically paretic iw three cases 
in which the spinal fluid Wassermann was absolutely negative 
(Nos. 82, 140 and 113). Of these one patient was considered 
> 7 r . . . . . 
as a probable tabo-paretic while in the clinic; subsequent 
201 W3 + 21000 4/4 4.0 0 0 Many 606 treatments. d 
| + developments have verified this diagnosis. A second patient 
205 Cl «35 + + 554 1006 
was clinically a paretic and had been regarded as such in the 
08; Cl) 10 4) 4) 4) 4) 4 4 state pital where he had been for many years. The third 
214, W3 12 4 4 4 0 0 0 Intra-spinous treatments. hospital where he had 
215, W215 ogee: patient had given a positive Wassermann in both blood and 
spinal fluid on a previous admission. 2 
281) 10 + ++ 5560544210 4 0 0) Many intra-spinous treat. There were 31 cases in this group. The spinal fluids from 2 
ments. 
| five of these gave a typical “ paretic curve”; pleocytosis was 3 
ml Wal ol tla om lggeddda present in all of these cases and globulin reactions were + + 3 
273 2} 2 ++ ‘ 4 > 
an in all save one. The Wassermann reaction was strongly posi- 
287 2 3 = 
tive in three instances and negative in two. ‘Though there 
were no marked clinical symptoms of paresis in any of these q 
W2 | al 4 cases, the possibility of its development was strongly suggested 
3 2 1 ' ++ 32 ' 
by the intensity and type of the spinal fluid reactions. Of 
KC} OS 40 + + (5655543200 4 4) 4) July 12, 1915, an to point ( 
ke Os 0 0 0 0000000000 0 0 0 0 0 0, Same case as soeee Aug. the remaining <6 cases little need be said other eee f Pp . 
19, 1915, after intra- = ants varie rom a as 
qpinens trentenente. out the fact that the colloidal gold reaction varie é 
completely negative type observed in two well treated cases, to | 
a very strong “ luetic zone ” type (Cases 79 and 144). Tabetic 


*Not done. 
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TABLE II.—TABES DORSALIS. 


Tests for Wassermann. 


increased 


= | Globulin. | Gonoidal C.S. F. Blood. 

3 Reaction. An- An- 

eat = tigen. tigen. 

Sizisia | ABCA BC 

19} 72 4443210000 444444 

C4 + 1222100000 $444 44 

C3 l 0 1123211000 00:0 

466M 3 0 /|12221 00:04 44 

G, 18 +  §545544200 4.4 4 G.P. (%) 

79| C4 70 4445542000 444444 

s3| G 12 + 1235532100 444444 

0 G 25 + 2334431000 2/3 1 4 4 4 

144, F 3 + (4445448210 4/4 04 4 4 G.P. (1) 

152; | 7 ( =} 3334310000 000444 

|} l + 4444310000 4440 00 

253 E! 28 + 1123310000 4 4,4 

63 ik + 4433321000 4, 4,4 4) 4) 4 G.P. (%) 

268 I 15 4433321000 444444 

292; BC 32) + t 4443322210 444 

307, 2234413100 442000 

318' F 26) + + 0 0 Treated case. 

332 313.3 0 0 ¢ 

336° 24 + 5555431000 4 4.4 (?%) 

338 2 0 0 0000000000 0 0:0 0 0 Thoroughly treated case. 

342; F l 3322221000 000 0 0 O Death after 606, 

Cl 8| +4 ++ 4443220000 44,4 Many treatments. 

350/ M/ 133) +4 ++ 5555543000 4 1 3 0 0 0 No physical signs of G. P. 

351 M! 10) + ++ 0000000000 0 0 0 After many treatments. 

352, l 0002200000 0 000 “ 

32) +4 5555544300 4 4 4 Well marked tabes. 

33' + 5544444000 os os No G. P. 

367 1 0 + 4444432000 3.1 0 Many intra-spinous_ treat- 
ments. 

375M 6 1111111000 0 0 6 0 0 Many intra-spinous treat- 
ments. 

379 I 11 + 4433332000 410444 

327 E 10 2222121000 0 0 0 

340 BC 1111000000 0 0 0 Tabetic bladder. 

353 4 3333300000 4 13 4 Many treatments. 


*Not done. 


fluids have seemed to give gold reactions of a No, 4 intensity 
perhaps more frequently than any others. These reactions 
are not, however, in any way characteristic or diagnostic of this 
condition. Reference to the table will show that some of 
these reactions occurred in fluids having a normal cell count, 


a negative Wassermann and equivocal globulin tests. 
TABLE III.—CEREBROSPINAL LUES. 


Tests for Wassermann. 


increased 


3 = Globulin. oidal C.S. F.| Blood. 

| Reaction, An- | An- 

= tigen. | tigen. 

sisis| se = 

2 OS 8s} + 1221000000 0 0 4 

7 8 1231000000 010 04 4 4 

26 OS 6 1221000000 00 0000 

W3 141 4,4 4 4) 4) 4) G. P. (?) 

80 1123211000 0} 0 0 4.4 4 

32M 0 22334321001 0'0 0 4 4 4 

36 0 0 8345554310' 0 0 0 0.0) 0 

77 5554430000 44 4 4 4 4 Diagnosis revised to G. P. (2) 
244 3444332210, 4444 44 
239 420444 

308 OS 4642444 

77. 2 4 4 Bulbar lues; G. P. (?) 
334 OF + 0} 0 0 0 Diagnosis 
1111000000 6 0 0 0 0 No history of lues. 
346 OS 45 4432210000 4) 4 4. 4 4. Cerebral gumma. 


*Not done. 

~pinal fluids from 14 different cases of cerebrospinal lues 
were examined. Though included in this series, cases 55 and 
177 are most certainly instances of paresis; clinically, the 
diagnosis could not be made absolutely, but, when taken in 
association with the laboratory findings, the evidence was 
strongly in favor of dementia paralytica. Paretic gold curves 
have been observed in cases where there were no signs or 
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symptoms of general paralysis, but in our experience these 
are unusual exceptions. Of the remaining 12 cases, the blood 
Wassermann was positive in 9, the spinal fluid in 5 instances. 
It will be noticed that the cell counts in all cases except one 
were under 100, and many were within the limits of normal. 
In six of these the additional negative spinal fluid serological 
findings would seem to throw these cases into the so-called 
“ Plaut type.” This and the acellular form of cerebrospinal 
lues have by no means been as infrequent, in our experience, 
as the sections in Kaplan’s book would lead one to suppose. 
Ten of the 12 cases gave typical “ luetic zone ” gold reactions 
that varied between 1111000000 and 334554310. 
and 77, clinically not suspected of paresis, showed decoloriza- 


Cases 3508 


tion in the first two and four tubes, respectively. 
TABLE IV.—TERTIARY LUES. 


Tests for Wassermann. 


increased 


3 Globulin. Colloidal C. 8. F. Blood. 

Gold Remarks. 
2 - Reaction. An- An- 

ani tigen. tigen. 

a z= S 

135 W1 1 2234555300 0/0 4 4 

248. M 3 + 0000000000; 0 0) 4 4 

158 C3 6 2343321000' 2! 2 2 * Wass. pos. in double amounts. 
16 8&2 1221000000' 4, 4 4)4 4 4 

283 OM 3 1233200000 4/4 4 4 

13 M 18 2210000000 0} 0 0) 4 4 4 


*Not done. 

This small group of tertiary cases is remarkably interesting 
in several ways. In the first place, there were no clinical 
symptoms of central nervous system involvement in any of the 
cases, and hence no special indication for making a lumbar 
puncture. None the the Wassermann reaction 
strongly positive in two cases, pleocytosis was found in two 
fluids, globulin tests were either + or + in all, and typical 
colloidal gold reactions were obtained with five 
The blood Wassermann was positive in all five 
Whatever else these findings may 


was 


less, 


“ Juetic zone ” 
of the fluids. 
of the specimens examined. 
indicate, they furnish strong proof of the wisdom of examining 
periodically the spinal fluid of every individual known to have 
had lues. 

TABLE V.—CONGENITAL LUES. 


Tests for Wassermann. 


increased 


= Globulin, Colloidal C. 8. F.| Blood. 

Gold Remarks. 
£ - Reaction. An- An- 

ss tigen. | tigen. 
gs 
ABC 

30 HL 135 100 4 4 4 4) 4 4 Juvenile G. P, 
91 HL 2000 4 40 4 44 “ “ 
8s G i2 12555321008 4 4 4 
144 HL 0 0 (0000000000 0 0 0) 4 4 

116 HL 0 (9000000000 0 0 4) 4) 4 

124 HL ° 0 0 (0000000000 0 0 0 0) 0) 0 
258 HL 13 . * (3333100000 1 1 1 4, 4) 4 

48 HL 6 60 0 0 0 O 4! 4) 4 


*Not done. 

The results in this series of eight cases of congenital lues are 
wholly confirmatory of the conclusion reached by Miller and 
Levy, which was to the effect that the gold reaction “has no 
advantage over known laboratory methods in the diagnosis of 


| 
‘ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
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congenital lues.” Leaving out of consideration the first two 
cases, which were classical examples of juvenile paresis, it will 
be seen that four of the remaining fluids gave absolutely no 
reaction with colloidal gold; the two fluids that did react also 
gave either complete or partial complement fixation. On the 
other hand, the sera of seven out of the eight cases gave 
complete fixation, some of them in minimal amounts. This 
high percentage of positive results is wholly in accord with 
those published by a number of observers. ‘To quote Boas, 
whose review of the literature is most comprehensive—* A 
positive Wassermann is constant in manifest cases of congenital 
lues both in the first and also in later years. Moreover, as 
judged by quantitative titrations, the reaction appears to be 
stronger in congenital syphilis than in all other forms of the 
disease.” The constant verification of this statement con- 
stitutes the main evidence for reasserting the superiority of 
the Wassermann reaction over Lange’s colloidal gold test in 
the diagnosis of congenital lues. The contradictory opinion, 
again recently advanced by Grulee and Moody, is based, we 
believe, upon insufficient and erroneous data: insufficient, 
because of the fact that “the Wassermann reaction, when 
tested, was made on the cerebrospinal fluid”; erroneous, by 
reason of their tendency to ascribe diagnostic value to reactions 
regarded, by almost all observers who have worked with 
colloidal gold, as entirely too slight to possess any pathological 
significance. This perhaps may be partly accounted for by 
the fact that Grulee and Moody have employed solutions show- 
ing “a tinge of purple,” whereas others have consistently 
thrown away all such by reason of their known tendency to give 
false positive reactions. 


TABLE VI.—TUBERCULOUS MENINGITIS. 


Tests for Wassermann. 
~ 
3 Globulin. Colloidal C.S.F. Blood. 
2 Reaction. An- An- 
tigen. tigen. 
AIBIC Al BK 


| 
0 0) 0/0 0,0 
4 4/4 0 0} 
0 0} 0} 0) 0 0} 
0! 0! 0} 0} 
3 0) 0 0) 0} 


500) +4 
107; W1| 970) ++ 


= 

* 


254; * + 
289| M) 250)/++-+ 


*Not done. 


Attention is merely called to the fact that in all five of 
the cases of tuberculous meningitis, typical “ Verschiebung 
nach oben” occurred, more marked in some instances than 
others. This feature, diagnostic apparently of meningitis of 
non-luetic origin, is not apt to become pronounced until the 
condition is well advanced and the clinical diagnosis safely 
established. In fact, observations recorded elsewhere indicate 
that, in a general way, the “ Verschiebung” runs roughly 
parallel with the course of the disease. At any rate, the gold 
curves given by spinal fluids from early cases of tuberculous 
meningitis are frequently of the “luetic type” and, there- 
fore, may be quite misleading unless repeated punctures are 
practised. When this is done, one can readily note the gradual 
transition into the meningitic reaction type. 


Case Number. 


[No. 298 


TABLE VII.—MISCELLANEOUS GROUP. 


Tests for Wassermann. 
increased 


Gold 
sia2alse = tigen. | tigen. | 
2,2 P - 
a A BIC/A\B\C 
C3) 120 +++ 3*3+3+4554200 0 0 0 0 0] 0 
348 ++ 30 000 


420 oo00 010 

264, ++ +++ 3334433200 000 01010 

D 1 0 0 (0000000000 000 0 

E2 + + 0000000000 000 OOo 0 
w3 3 + + 0000000000 000 O00 


M + + 0000000000 4,4) 4 
M 82 t + 122* 1000000 0004 44 
F 3} + + (0000000000 00.0 4,4) 4 
+ 2233321000 00 0 0) 0) 0 
os 3 0 0 (0000000000 0000 010 
2 0 0 (0600000000 00 0 0) 
cs 3 0 0 (9000000000 0) 0} 0) 
E3 0 0 0000000000 0 0) 0:0 
We, 178) + 0 9000000000 0} 0 0] 0} 0 
E3 6 0 0 0000000000 0 0 
El 6 0 0 0000000000 000 0:0'0 
El 0 0 0000000000 0 0) 0) 0 
E3 7 0 0 0000090000 6 0} 0 01010 
El + 0000000000 000 0:00 
F 0 1210000000 0 010 0 
C4 3} 0 0000000000 0 010 0/00 
El 3 0 0 (0000000000 000 010 0 
C3 + + 0000000000 00000 0 
F 5 0 0 (0000000000 00:0 0:0 0 
C3 3 0 0 0000000000 00/0 00 0 
O 0 (1121000000 0000/00 
C2 5 0 0 9000000000 O00 00 0 
we 3 0 © 0000000000 0} 0} 4) 4: 4 
F 0 90900000000 0000/0 0 
C4 3 0 0 0000000000 0 
C4 4, 0 0 22*83*321000 0) 0) 0 0) 0 0 
Mi O 0 2233100000 00044 4 
E2 2 0 (1232100000 000 
HI, 7} + 2283410000 0 0 
F 2 0 0 (3354100000 0 0 4) 4,4 
C2 6 0 © (9000000000 0:0 0 
Cl 3 0 0 5444422100 0010 0 
Fs} 7; | 1233321000 
Cs} 0 + 229+3391000 0 0 01 0 
DP 1 0 + 0000000000 0 0.0 0/0 0 
Fi 5 0 0 2238351000 0000/00 
Cc * 0 0 2933+432100 0 0'0 0/0 0 
F 3) O 23447554200 0 0 0 4) 4 4 
W3 5 0 + 0000000000 000 0/00 
E + + 0 1184332100 000000 
E2 0 0 9000000000 000 0/00 
6 0 (0000000000 000000 
Cl 3 0 0 9000000000 0000 
C3 + + (1234321000 0 0) 4,4 4 
Cl 4 0 0 (90N000L000 010 0 
w3 2 0 0 9000000000 000 
E 2} 0 0 9000000000 00 0 010 0 
k 0 (9000000000 0 0! 0} 0} 00 
Cl 1 0 0 (9000000000 000 0:0 0 
HL 5 0 0 0000000000 000 010 0 
Mi * © 9900000000 0 0 
ws 1) + + 0N00000000 000000 
E38 3 0 0 9000000000 001044 4 
Cl 2 0 © 9000000000 0 010 0 
C4 2 0 0 9000000000 010 0 
F +> + 4210000 0 010 0:0 0 
M 1| + + 23322100 0 0] 2? ? 
wi 1 0 0 (9000000000 0 0 
Wii 1 0 0 0000000000 0 010 0 
Ci; 1 0 0 9000000000 0 00 0 
Wii oOo 0 0 9000000000 00000 0 
Cl 3 0 0 0 010 0100 
F 6) + + 9000000000 0 0 0/0 0 
4 + i +29 0000 000 0 
F 6 0 + 3333330000 0 * * 
3 0 0 8000000000 000000 
w4 4 0 0 0000000000 000 
we) 3 O 0 9000000000 0 0} 0 
ws 0 9000000000 000000 
Wi oO 0 9000000000 0 0100.00 
Wi 1 0 0 000000000 0000/00 
w3 6 0 0 9000000000 0 00 0 
wi 3 0 0 9000000000 00/0000 
2 0 0 0000 0° 0 
cs 5 0 0 0000000000 001000 0 
cs 4 0 0 9000000000 000000 
28 0 0 000000000 00000 0 
C3 2 + 0 0900000000 00000 0 
F 0 0 0 0000000000 00/0000 
F 6 0 0 9000000000 005000 0 
El 2 + + 0000000000 00/04 4 0 
4+ + 0000000000 001000 0 
M; 22 + 2222110000 900000 
w2 1 0 0 0000000000 00000 0 
we 2 0 + 1112200000 00}000 0 


| 
| 


Remarks. 


Brain tumor. 

Brain abscess. 

Brain tumor, or G. P. 

Brain abscess. 

Brain tumor. 

Brain abscess. 

Brain tumor. 

Chronic nephritis. 

Hemiplegia (luetic) ? 

Syphilis of cent. nerv. sys- 
tem (?). 

Hemiplegia. 

Nonoplegia. 

Hemiplegia. 

Hemiplegia. 

Infective exhaustive psy- 
chosis. 

Unclassified. 

Hysteria. 

Alzheimer’s Disease. 

Hallucinosis. 

Hysteria. 

Cerebral arteriosclerosis. 

Parkinson’s Disease. 

Myelitis 

Hysteria. 

Cerebral arteriosclerosis. 

Myoclonia multiplex. 

Alcoholic neuritis. 

Psychoneurosis. 

Trifacial neuralgia. 

Dementia precox. 

Traumatic neurosis. 

Dilated aorta. 

Neurasthenia. 

Méniére’s Disease. 

Unclassified. 

Poliomyelitis. 

Nephritis (luetic ?). 

Epilepsy. 

Multiple sclerosis. 

Hysteria (iuetic hystory). 

Cerebral arteriosclerosis. 

‘ ‘ 


Chorea. 

Diabetes mellitus (acidosis) 
Aneurism.* 
Psychoneurosis. 
Arteriosclerosis (cerebral). 
Dementia precox. 
Unclassified. 

Vertigo. 

Complete deafness. 
Epilepsy. 

Constitutional inferiority. 
T. B. of spine. 


Senile dementia. 
Depression. 
Rigid pupils, 

Anemia. 
Father of No. 173. a 


Psychoneurosis. 


Osteo-arthritis. 

Cirrhosis of liver. 

Hematuria. 

Depression. 

Psychoneurosis. 

Reflexes+, A. R. pupils. 

Pellagra. 

Psychoneurosis. 

Neurasthenia. 

Arteriosclerosis (cerebral). 

Chronic nephritis. 

Psychoneurosis. 

Infective exhaustive psy- 
choses. 

Constitutional inferiority. 

Manic-depressive. 

Cerebral arteriosclerosis. 

Paranoia. 

Hysteria. 

Pellagra. 

Traumatic psychosis. 

Cerebral arteriosclerosis. 

Tumor of spinal cord (?). 

Dementia precox. 

Epilepsy. 

Hemiplegia (brain tumor). 

Aneurism. 

Morphine habitué. 

Traumatic psychosis. 

Hypophysis tumor. 

Traumatic psychosis. 

Psychoneurosis. 


| ; 
| 
130 
134 
153 
| 234 
274 
| 279 
| 272 
16 
45 
129 
| 154 4 
| 240 
4 
12 
15 
24 
27 
29 
| 34 
35 
36 
40 
44 
47 
49 
61 
52 
65 
68 
69 
\ 70 
71 
: 81 ; 
85 
92 
108 
109 
110 
115 
127 
133 
: 187 
142 
145 
= 148 
149 
157 
} 180 
| 189 
| 217 
299 
224 
| 229 
236 
245 
++ {8838444420 
++ |22222384430 | 275 
++ |2355555550 977 
++ |00238332220 ono 
+ + +/5555555555480 | 286 
299 
| 309 
| 310 
314 
319 
321 
322 
323 
s 
JSP 
| EAN 
| TES 
DK 
CT 
os 
| WRC 
| EFP 
ED 
| PRC 
91 
328 
335 
| 337 
334 
355 
356 
| 357 
359 
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Tests for 
increased 


TABLE VII.—MISCELLANEOUS GROUP—Continued. 
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Wassermann. 


| 
— | 


| 
| Globulin. | Colloidal C.8. F.| Blood. 
| Gold Remarks. 
= 4 ra - | Reaction. An- An- 
tigen. | tigen. 
= 
| 
| 

363, F + 0000000000 0) 0) 0! O| Myelitis. 

364 F O| | 1122211000 0| 0 0} 0 Epilepsy, 

$71; 3} 0 0000000000 4 3) 2| Syphilophobia. 

373 W4 1 0 0 0000000000 0 0 0 0 0 O| Hysteria. 

376 C3 1 0 (0000000000 0 0 0) 0 Spastic paraplegia. 
377, Cl 1 0 (2211100000 0 0 0) Paralysis agitans. 
378 2) 0 (0000000000 0 0 Chronic alcoholism. 
380 5 0 0 (0000000000 0 0) 0) O| Syphilophobia, 

381 2 0 0 (2222111000 0 0 Of Brain tumor. 

67, 2) | Alcoholic paranoia. 


0 (2232100000 0 0 0) 


‘he Wassermann reaction was negative in all of the 102 
spinal fluids included in the miscellaneous group. It was posi- 
tive in the blood in 11 cases. The colloidal gold test was 
absolutely negative in 71 instances, and showed various types 
of reactions in the remaining 31. Of these, five had a positive 
blood Wassermann. The majority of these gold rea¢tions oc- 
curring in the spinal fluids from non-luetic cases may probably 
be accounted for by the existence of various pathological condi-. 
tions in the central nervous system. The following tabulation 


emphasizes this point: — 


The reactions observed in such conditions as hepatic 
cirrhosis, idiopathic hematuria, neurasthenia, hysteria and 
different types of psychoneuroses, are rather difficult to explain. 
It is our belief, however, that these most probably represent 
errors in technique rather than the existence of abnormalities 
in spinal fluids which were otherwise negative. 

Multiple sclerosis is deserving of special attention. The 
one case included in this series* (No. 108) gave an extremely 
strong reaction which was highly suggestive of paresis 
(5444422100), and was reported as such, much to the surprise 
and doubt of the patient’s physician. That such reactions are 
by no means uncommon is evident from a study of the litera- 
ture. Out of eight cases observed by Flesch, “six showed 
reaction curves which might remind one of paresis, only the 
curves are usually shorter than those of the latter disease. This 
type of curve in a fluid otherwise entirely negative may prove 
of value.” Eskuchen records entirely negative findings in three 
cases of multiple sclerosis and is inclined to doubt the relia- 
bility of the paretic curve obtained by Kaplan in one instance. 
In his most recent article, Kaplan records negative gold 
reactions in 17 cases of disseminated sclerosis, and a pseudo- 
paretic curve in one. This question is deserving of further 
careful study, particularly by reason of the fact that spinal 


Beatin OF 00000000 fluids from cases of multiple sclerosis not infrequently show 
a moderate pleocytosis, positive globulin reactions and occasion- 
1 ally a positive Wassermann reaction, provided large amounts 
1 of fluid (1 ce.) are used. Such findings have been recorded 
Cerebral arteriosclerosis ........... eewsecces 3 *Since the above was sent to press, two more classical cases of 
Diabetic acidosis .......ccccecceccscccecece 1 multiple sclerosis have come under observation: each gave a true 
Chronic nephritis with acidosis............ “ paretic reaction ” and negative Wassermann tests. 
19 
TABLE VIII. 
PARESIS. DORSALIS. CEREBROSPINAL LUES. MISCELLANEOUS GROUP. 
~ | Wassermana | | Wassermann Wassermann Wassermann | 
reaction. reaction. reaction. reaction. | 
Blood. Cerebrospinal fluid. |Blood. Cerebrospinal fluid. Blood., Cerebrospinal fluid. | Blood. Cerebrospinal fluid. 
2 Colloidal} | | | | | | | | | Colloidal 
gold. | gold. | | 3 _ gold. gold. 
Weston, Darling and Newcomb. 34 3 32 2 16 82 31 1 2 O 3} 3 0; 3} O OF 8} 3 OF OF 161 153 161; 1) 5 2) 161 
Lee and 12} 8 10 2 10) 9 11 1; 24) 4) 11) 18} 14) 15} 7) 8} 6] 22 8} 41 48) 11) 10 14 235 
21! 0 19 21/21) 14) 33 13] 20 8| 25| 221 20 0} 30, 3 13) 10) 8 8| 11| 13) 0} 56) 12) 44 56} 9| 50 
Swalm and 66) 4 65 5 6666, 3} 1 4 3 1) 2 2 10) 10 0| 4| 8| 6 4) 11 27] 8 Of 26 
Solomon and Koefod........... 16| 16; 0 16 0) 16| 16, 14, 2} © 12 12) 12) 12) 10) 2) 9} 9} 0} 7| 8| 6 3 86/80) 56, 51/ 18) 10) 75 
52) 49 3 47 5) 41/ 48) 4) 0125, 58 43 82.107) 34 1) 58 71) 50| 42) 8| 34) 16) 49| 31) 15) 914) 0) 914 914) 01 22 1 918 
52) 50, 2) 50 2) 50) 50) 50, 2 22) 2 22) 2) 22) 22) 22) 2) 25) 24) 1) 24) 24) 0 24 1 222|...|.... 4] 218]104/104) 0} 68) 123 
88} 29) 4) 29 4) 31/31/33; 0| 022, 8] 4 4) 11/11) OF 2) 4) 2) 4 6| G} 0} Of 5) 29) 22 
Miller and 49} 39| 10| 47 2, 43| 49| 6| 7 0| 10} 0 15| 12| s| 7| 12) 0) 18 97| 25) 72 7| 90} 0} 43) 54 
Miller, Brush, Hammers and | | | | 
130/114) 10121, 3) 98/116)122) 1) 1) 83) 15) 18, 22) 20) $1) 5) 24) 4) 15) 11, 4) 7| 6) 13) 2) 202/11 90) Oj 102) 9| 83) 28, 73 
_ 556 423 40,494 52/454 501518 25 301 148/124 134 143 206|145) 12/190 "98 161/130, 31/106) 65'128|125, 20) 97) 44 1808 1101381 "17/1067 139194 “10/204 1565 


8 
| 
4 
| | 
| 
| 
| 
8) 
). 
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A compilation of the results of a number of authors pre- 
viously referred to is given in Table VIII. The omissions are 
due to the lack of sufficient specific information regarding the 
various reactions designated in the separate columns. It should 
be pointed out that of the positive reactions included in any of 
the miscellaneous groups, 48 were given by cases of meningitis, 
two by cases of multiple sclerosis and 68 by cases of secondary 
or tertiary lues. Two of the ten “ paretic curves” included 
in the miscellaneous group were given by the cases of multiple 
sclerosis already referred to, while the five recorded by Jaeger 


should be thrown out on the ground of faulty technique. 


V. A Comparison OF THE CoLLOIDAL GOLD AND WASSERMANN 
REACTIONS. 

!t is well recognized that Wassermann’s complement fixa- 
tion test is a relatively complex procedure, and that consistently 
reliable results can be obtained only by those specially trained 
in serological technique. For this reason numerous attempts 
have been made to perfect tests equally valuable for the 
diagnosis of syphilis, but at the same time simple enough for 
more general use. Lange first endeavored to distinguish luetic 
from non-luetic sera by the colloidal gold reaction, but without 
success. With spinal fluids, however, he and subsequent ob- 
servers noted a certain suggestive parallelism between the type 
of gold curve and a positive Wassermann reaction in cases 
clinically luetic. Up to the present time no one has made any 
serious effort to ascertain just what the relationship, if there 
be one, really is. Eskuchen could formulate no regular rule. 
He observed fairly numerous unexpected exceptions to the 
strong precipitation of gold 


general law that when a 


TABLE IX. 


Showing the incidence and intensity of the Gold Reactions given 
by Spinal Fluids in which the Wassermann test was 100% positive. 


No. with | Percent of Maximum color change in 


Clinical eet positive positive gold test. 
Diagnosis. Wasser spinal 
examined. mann fluids 
5 3 2 0 | Totals. 
130 123 94.6% 120; 2 1 0 0 0 123 
33 is 54.5% *6 8! 8 0 0 is 
C.-S. lues ...... 15 6 #8) 2 I 0 0 0 6 
Congenital lues} 8 | 3 ts) 0 0 0 0 0 3 
Tertiary lues...| 6 l 0 0 
Miscellaneous, . 02 0 
Totals 294 $2| 12 6; 2; O 152 


* Three Tabo-Paretics. tAll possible Pareties. t Two Juvenile Paretics. 


occurs in the first four to six tubes, complement fixation is 
complete even when minimal amounts of spinal fluid are used. 
Lee and Hinton are of the opinion that the gold test is much 
more delicate than the spinal fluid Wassermann reaction, and 
for the same reason not a few have expressed their belief that 
reactions typical in the “luetic zone” confirm the cJinical 
suspicions of central nervous system lues, even though the 
Wassermann is repeatedly negative; moreover, such reactions 
may foreshadow the outbreak of a latent lues, and may prove 
quite as valuable as the “ Herxheimer provocative salvarsan 


reaction.” 


. 
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We have endeavored to determine whether there is a sufficient 
basis of fact to justify any of these assumptions, and particu- 
larly to ascertain whether one can safely predict, from the 
intensity and location of the color changes in a colloidal gold 
reaction, what the serological findings in the spinal fluid will 
probably be. 

An examination of Table IX reveals some very interesting 
facts. Of 152 spinal fluids which gave complete fixation, 152, 
or 86.8%, gave colloidal gold curves in which one or more tubes 
showed a No. 5 reaction, i. e., complete decolorization. One 
hundred and twenty of these fluids were from cases of general 
paresis. The reactions occurring in spinal fluids from this 
disease fall into four main groups: 


Group’ I—in which tubes 1-4 show a No. 5 reaction... 25 cases. 
Group II—in which tubes 1-5 show a No. 5 reaction.. 60 cases. 
Group III—in which tubes 1-6 show a No. 5 reaction.. 25 cases. 


Group IV—in which tubes 1-7 or 1-8 show a No. 5 reac- 


Over 80¢ of these paretic spinal fluids gave complete fixa- 
tion when used in amounts as small as 0.1 cc. Such strong 
reactions are observed with great constancy whenever five or 
more tubes are completely decolorized, but are also encountered 
in fluids belonging to Group |. Of the remaining 12 fluids, 
nine came from cases that were either tabo-paretics (3), 
questionable cases of paresis, though diagnosed as cerebral lues 
(3), or from classical cases of juvenile paresis (3). Of the last 
named, case No. 83 alone gave a gold curve differing from the 
common paretic type. Two cases of tabes (Nos. 350 and 358) 
gave typical paretic curves in the absence of any clinical signs 
of dementia paralytica, while case No. 79 reached a No. 5 
reaction only in the fourth and fifth tubes. Reference to Table 
IX shows that the remaining 20 “ Wassermann-positive ” fluids 
gave their maximum color changes as follows: 

12 or 7.8% showed a No. 4 reaction in one or more tubes. 
6 or 3.9% showed a No. 3 reaction in one or more tubes. 
2 or 1.38% showed a No. 2 reaction in one or more tubes. 

In other words, the occurrence of a positive Wassermann 
becomes progressively less as the gold reaction decreases in 
intensity. In general, complement fixation is complete, but 
not, as a rule, with amounts of spinal fluid less than .25 ce., 
whenever the first three to five tubes show a No. + reaction. 
When no tube in a colloidal gold reaction shows a color change 
greater than No. 3, the result of the Wassermann is a matter 
of doubt. Strong, weak or negative fixation tests may occur, 
the latter predominating, the former occurring only when large 
amounts of spinal fluid are used. 

In the examination of 252 spinal fluids from cases of paresis, 
tabes dorsalis and cerebrospinal lues, we have never witnessed 
the combination of a posilive spinal-jluid Wassermann in 
association with a negative or weak colloidal gold reaction. 
There can be no doubt that strong colloidal gold reaction may 
occur, however, when the spinal-fluid Wassermann is absolutely 
negative. Thus, in the present series, four cases, clinically 
paretic (82, 88, 140, 113) gave beautiful typical gold reactions 
with spinal fluids negative, even when tested in large amounts 
against all antigens. Fordyce of New York mentions a similar 
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observation, and others may be found scattered through the 
literature. It is interesting to note that none of the positive 
colloidal gold tests occurring in any of the other cases clinically 
luetic with negative spinal-fluid Wassermann reactions, ap- 
proach the true paretic type; instead, they show all grades of 
intensity, and, so far as can be determined, have but one 
common characteristic, namely, the occurrence of the maximum 
color change in the “ luetic zone.” 

There seems to be no definite relationship between the 
colloidal gold relation and the occurrence of a positive blood 
Wassermann in cases showing a negative cerebrospinal fluid. 
This point can easily be seen by a reference to the miscellaneous 
croup of cases (Table VII). Eleven cases gave positive blood 
and negative spinal-fluid Wassermann reactions. In six of 
these the gold curve was normal. In the remaining six the 
reactions were as follows: 

1221000000 Hemiplegia—luetic (?). 
2233100000 Méniére’s disease. 

1234321000 Deafness (luetic history). 
2344554200 Aneurysm. 

3333330000 Chronic nephritis—luetic 
3354100000 Chronic nephritis—luetic. 

Some of these reactions are certainly suggestive of the pos- 
sible invasion of the central nervous system by a luetic process 
known to be active elsewhere. Suspicions thus aroused should 
be confirmed by painstaking clinical observations, frequently 
repeated over a long period of time. In view of the fact that 
similar unexplained gold curves may occur in cases certainly 
not luetic, as judged by all known modern methods, it would 
seem wise, for the present, to reserve judgment as to the exact 
significance of “luetic zone” reactions observed in luetics 
without outspoken central nervous system manifestations. 


VI. Tue COMPARATIVE VALUE OF THE GOLD TEST AND OTHER 
SPINAL REACTIONS. 


Throughout the studies of the past two years, careful atten- 
tion has been given to the comparative value of the colloidal 
gold and other spinal-fluid reactions. It has been pointed out 
elsewhere that far too many attempts have been made to 
demonstrate parallelisms whereby one might argue that if 
one abnormality was found in a spinal fluid, certain others 
also would be demonstrable. When one recalls the fact that 
syphilis of the central nervous system is often diffuse in nature, 
that the symptoms are protean, and that there are many 
border-line cases of no certain clinical type, it becomes obvious 
that any expectation of obtaining infallible and characteristic 
laboratory findings would be unreasonable. The colloidal 
gold test offers no exception to the general principles that 
should govern every laboratory procedure. Its errors, though 
few, undoubtedly exist; the interpretation of its reactions 
is safest when combined with the analysis of other laboratory 
and clinical data. The following observations are based upon 
the examination of approximately 500 different spinal fluids: 

(1) Whenever .the colloidal gold reaction is absolutely 
negative (0000000000) all other reactions are also negative 
in the vast majority of cases. Out of 115 cases with a negative 


gold reaction, nine showed a moderate pleocytosis, and one 
a cellular increase of 470, all other reactions being normal. 
Positive globulin tests, usually of a border-line type, occurred 
eight times; a positive Wassermann, never. In spinal fluids 
otherwise negative, the occurrence of gold reactions of this 
type (1111000000) is the equivalent of an absolutely negative 
finding and should be regarded as such. A colloidal gold 
reaction of the type 1121000000 is so commonly seen in spinal 
fluids otherwise normal that it probably possesses no signifi- 
cance, especially in cases clinically not luetic. 

(2) There is absolutely no parallelism between the degree 
of pleocytosis and the strength of the colloidal gold reaction. 
The most pronounced paretic curves frequently occur with a 
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Cuart 3.—A graphic representation of the incidence of the “5 
Reactions ” in Paresis, Tabes and C-S-Lues, based on observations 
in this clinic. 
normal or border-line cell count, while relatively weak gold 
reactions are not uncommon in association with an outspoken 
cellular increase. 

(3) There is apparently a close relationship between an in- 
creased globulin content and positive colloidal gold reactions. 
No strong color changes in colloidal gold (No. 4 or 5) oceur 
with fluids that give a negative Pandy or Ross-Jones test. On 
the other hand, positive globulin tests are rarely observed in 
spinal fluids that give negative or weak gold curves. We have 
observed a few instances in which globulin reactions were com- 
bined with gold curves of the general type (112310000). 
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The relation to the Wassermann reaction has already been 
discussed (Sec. V). 

In Chart 3 the attempt has been made to present graphically 
the points which have just been emphasized. In addition, 
attention is called, in Table X, to the incidence of the various 
spinal fluid abnormalities in paresis, tabes, and cerebrospinal 
lues, based upon the observations of Miller and Levy, and those 
included in the present report. It would appear that diagnostic 
value can be ascribed not only to the individual abnormal reac- 
tions, but also to the total number which may occur in any one 
case. 

TABLE X. 

Showing in percentages the frequency with which one or more 
of the five reactions (Blood W-R, Spinal Fluid W-R, Pleocytosis, 
Globulin tests and Colloidal Gold Reaction) has occurred in the 
examination of 500 cases. 


Clinical Diagnosis. 


reac 
tions alone 


positive. 
negative. 
negative. 
negative. 
negative. 
negative. 
positive. 


1 reaction 


All 5 reactions 
2 reactions 
3 reactions 
4 reactions 
Gold 


| 
| 
Tabes-dorsalis..... 
C-S lues..... | 
Miscellaneous 
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VII. SuMMARY AND CONCLUSIONS. 


Any further discussion of the general subject presented in 
this article seems unnecessary by reason of the summary and 
detailed descriptions to be found in the various sections. In 
general, it may be said that this study has quite consistently 
confirmed the conclusions advanced by Miller and Levy in 1914. 
The results may be epitomized as follows: 

(1) In the great majority of cases a normal spinal fluid 
produces no changes whatever in suitably standardized solu- 
tions of colloidal gold. The evidence is strongly in favor of the 
view that very slight gold reactions, occurring in fluids other- 
wise normal, probably possess no diagnostic significance. The 
fact that colloidal solutions in general are unusually sensitive, 
makes it highly probable that these faint reactions are due to 
factors which the most scrupulous technique cannot invariably 
eliminate. 

(2) The general reactions observed in tabes and cerebro- 


spinal syphilis are not in themselves characteristic of either 


condition. As a rule, the curves are typically of the luetic 
type and are therefore valuable in confirming a doubtful 
clinical diagnosis, particularly in cases where one or more of 
the other reactions are negative. It is probably true that the 
reactions in cerebral lues vary with the type and stage of the 
disease. Further studies are necessary to determine the exact 
significance of the paretic curves observed in a few cases show- 
ing no clinical evidence of general paralysis. 

(3) The reaction type observed in cases of paresis has been 
so uniformly present and so characteristic as to warrant the 
following conclusions: 

(a) Spinal fluids from clinical cases of dementia paralytica 
cause complete precipitation of colloidal gold in the first 
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4-8 tubes. Exceptions to this rule have not been observed thus 
far in this clinic. 

(b) The apparent specificity of this paretic reaction is 
further shown by its occurrence in a number of typical cases 
in which all other spinal fluid abnormalities were absent. One 
such case has been confirmed by autopsy. 

(c) The fact that a paretic curve occasionally occurs in 
patients who show no evidence of dementia, in no way argues 
against the value of this reaction. All such reactions have 
occurred in cases undoubtedly luetic with the exception of a few 
cases of multiple sclerosis above referred to; none in this series 
has been followed long enough to make certain the assertion 
that paresis will not ultimately develop. One must not lose 
sight of the fact that authentic cases are on record in which, 
“without the existence of any obvious psychosis, general 
paralysis was discovered at autopsy.” Other patients dying in 
one of the periods of remission, during which the mentality was 
relatively high, have shown the well marked and active patho- 
logical lesions of paresis; and, in cases of short duration, there 
is anatomical evidence that the disease had existed long before 
symptoms attracted attention to it. 

(d) The opinion is, therefore, advanced that the occurrence 
of a paretic reaction in a luetic individual should invariably 
be looked upon as one of grave portent. For, although paresis 
may not become outspoken, one at least may be reasonably 
certain that even prolonged and intensive treatment is not apt 
to modify the underlying disease to any appreciable degree. 

(4) More recent and unpublished work goes to indicate that 
the substance or substances in the cerebrospinal fluid which 
induce colloidal gold precipitation are, in part at least, dialys- 
able. Itis quite probable that this may ultimately explain reac- 
tions simulating a luetic type, which are given by spinal fluids 
showing no increased globulin content, but obtained from 
patients who undoubtedly have abnormal changes, either 
anatomical or functional, in the central nervous system, not 
necessarily of luetic origin. 

(5) Fluids from cases of purulent or tuberculous meningitis 
give reactions which are usually maximal in the higher dilu- 
tions. As a rule, however, careful search will reveal the 
tubercle bacillus in the spinal fluid before the characteristic 
“ Verschiebung nach oben ” develops. 

(6) The reactions given by spinal fluids from cases of 
suspected congenital lues are generally not sufficiently char- 
acteristic to warrant a positive diagnosis, and certainly should 
not be relied upon to the exclusion of other laboratory proce- 
dures. The chief exception to this statement is furnished by 
cases of juvenile paresis. 

(7) The colloidal gold reaction does not in any sense 
replace other cerebrospinal fluid tests of known value. In 
certain instances it seems to possess a sensitiveness and 
specificity shared by none of the others. Its sources of error 
are few and are readily recognized; its results are for the 
most part clearcut and decisive; its performance requires a 
minimal amount of spinal fluid, and a technique of extreme 
simplicity. 

(8) The entire value of the reaction is dependent upon the 
use of a reagent suitably prepared and standardized. 
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A CASE OF PULMONARY MONILIASIS’ IN THE UNITED STATES?’ 


By Tuomas R. Bocges and M. C. Pinoorrs, Baltimore. 


(From the Medical Clinic of the City Hospitals at Bay View, Baltimore, and the Pathological Department, 
Johns Hopkins University.) 


Pulmonary mycoses referable to groups of organisms more 
or less well known to American or European observers have in 
late years been frequently reported, but, so far as the authors 
are aware, no case in which the causative agent was a Monilia 
has yet appeared in the literature. It therefore seems desirable 
to make a brief record of this case. 

Past History.—The patient,’ a white female, a native Amer- 
ican housewife, 44 years of age, was admitted to the City Hos- 
pital, Bay View, on January 4, 1915, giving the following 
history: Prior to her present illness, she had been normally 
robust; the only sickness of note having been an attack 
of smallpox at the age of four. She had borne three healthy 
children and, in addition to her household duties, for fifteen 
years had worked each summer in canning factories. She 
gave no history of any previous chronic cough or any other 
evidence of pulmonary disease. 

Present Illness—Early in May, 1915, she applied at a dis- 
pensary for treatment on account of what she called a “ boil ” 
in the left axilla, which had been present and gradually in- 
creased during the three months previous. She had had little 
or no pain, nor had there been any discharge. On examina- 
tion a tumor was found in the left breast and the diagnosis of 
mammary carcinoma with axillary metastases was made. The 
patient refused operation and soon left the city for her usual 
summer work in the canneries. During the latter part of the 
summer she began to notice increasing numbness and tingling 
in the left hand with some weakness, and a painless swelling of 
the upper arm. This latter condition continued to increase, 
so that by early December she was quite incapacitated, the 


* The term “ Moniliasis ” is tentative, as representing our present 
ideas as to the classification of the organism. 

* Read at a meeting of the Association of American Physicians 
in Washington, D. C., May 12, 1915. 

*The patient was admitted to the surgical service of Dr. A. M. 
Shipley, who kindly permitted us to study and report the case. 
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swelling having by this time extended to the breast and the 
tissues of the chest wall on this side. There was a gradual 
development of malaise and feverishness. She was admitted 
to The Johns Hopkins Hospital, December 26, where the 
diagnosis of mammary carcinoma was confirmed and a large 
fluctuating axillary abscess was incised and drained. At this 
time there was no cough nor expectoration observed. Four 
days later she was discharged and told to return for dressings. 
This she was unable to do, and after five days at home she was 
admitted to the City Hospital. During this interval she had 
developed a severe cough with profuse expectoration of a red- 
dish-gray material. 

Physical Examination.—On admission the patient seemed 
very ill; her temperature was 102, and she was markedly 
prostrated. She was breathing somewhat rapidly and coughing 
at frequent intervals. Her tongue was dry and coated with a 
whitish fur. The mucous membranes of the mouth were not 
injected and showed no abnormalities. The teeth were in a poor 
state of preservation; many of them were missing and those 
remaining were carious. The pharynx was injected ; the tonsils 
were not enlarged. The thorax was somewhat emaciated ; the 
musculature poorly developed and the subcutaneous fat scarce. 
The left mammary gland was larger than the right, and in 
its lower right quadrant there was a hard, irregular mass ; this 
was freely movable over the underlying tissues and the skin 
was not adherent to it. The nipple was not retracted and not 
apparently connected with the mass. The remainder of the 
gland was of a firmer consistency than normal. The right 
breast was normal. About five centimeters from the left arm 
on the anterior axillary border there was a sinus-opening about 
1.5 cm. in diameter ; the sinus tract extended upward and pos- 
teriorly for about 4 cm. (Fig. 1). There was a slight sanguine- 
ous discharge from it. The infra-clavicular and supra-clavicu- 
lar fossee were obliterated by brawny edema of the tissues, which 
were reddened and hot to the touch. At the summit of the 


JOHNS HOPKINS HOSPITAL BULLETIN. 
| 
| 
| 
| 
| 
| 
| 
4 
| 
l 
r 
| 
4 


408 
supra-clavicular fossa there was an area of softening and 
fluctuation. The shoulder and upper arm were diffusely swollen 
and there was some edema and cyanosis of the forearm and 
There was great loss of power in the left arm, but 
no paralysis. The left chest showed marked impairment on 
percussion, especially over the upper lobe, enfeebled breath 


hand. 


sounds, prolonged expiration and diminished fremitus. There 
was well-defined cracked-pot resonance below the clavicle and 
in the supra-spinous fossa. <A friction rub was 
The right lung seemed normal on per- 
cussion and auscultation. The radial 
pulse was smaller on the left side. The spleen was not palpable. 
The abdomen, pelvis and lower extremities showed nothing 


localized 
present in the axilla. 
The heart was normal. 


further of interest. 

Blood.—Leucocytes 13,000 ; Hemoglobin, 60¢ (Sahli) ; Was- 
sermann, negative. The urine showed no abnormalities. 

The sputum was very abundant, of a gruel-like character, 
odorless and faintly tinged with blood. On examination 
between glass plates, it was found to contain small grayish 
masses, from 1-2 mm. in diameter; these, when isolated and 
examined miscropically, showed mycelial threads and yeast- 
like cells. 

Course of the Malady. 
pital the amount of sputum became somewhat diminished and 
the cough less frequent. The patient was somnolent ; the fever 
persisted. Five days before her death the discharge from the 
sinus became profuse and the expectoration almost disappeared. 


-After three or four days in the hos- 


Late in the afternoon of this day a severe hemoptysis took place 
with a simultaneous slight discharge of dark blood from the 
After this there was a marked diminution in the cough, 
The patient’s weakness 


sinus. 
but the sinus continued to discharge. 
became progressively more marked; and on January 17, after 
a profuse hemorrhage from the sinus, without any hemoptysis, 
she sank and died in a few moments. 

Autopsy.—At the autopsy, which was performed three hours 
after death, the sinus tract was found to arise from two large 
abscess cavities, which lay respectively above and below the 
clavicle in the upward continuation of the axillary fossa. These 
inter-communicating cavities still contained a considerable 
amount of purulent material of a reddish-brown tinge. Where 
these cavities were bounded by the thoracic wall, there was 
evidence that at numerous small points they communicated 
through the intercostal spaces with the inside of the chest. The 
intercostal muscles were infiltrated, edematous and friable. 
Upon pressure on the chest there appeared at many points, 
in the intercostal spaces affected, a trickling of the bloody dis- 
charge mixed with bubbles of air coming outward through the 
musculature, but at no point was a large single communica- 
tion through the chest wall discovered. 

The left breast contained several large nodular masses of firm 
consistency, which on section were grayish and translucent on 


the cut surface, but also showed yellowish granular areas. 

The left thoracic wall was disarticulated at the sterno- 
clavicular notch and the entire chest wall including the lung 
was peeled out of the skin. 
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The examination of the left lung and chest wall showed the 
lung to be bound by dense fibrinous adhesions to the parietal 
pleura in the upper and posterior third. Particularly at the 
apex these adhesions were very dense and almost cartilaginous 
in consistency ; in many instances they were 1 cm. in thickness. 
The remainder of the lung could be lifted from the chest wall, 
as it was bound only by delicate adhesions. On palpation the 
greater part of the upper lobe seemed to be densely consoli- 
dated and to contain no air. 

A section made through the lung, dividing it into two parts 
from apex to base, revealed a cavity, about 8 cm. in diameter, 
between the two layers of the pleura and just beneath the apex. 
This cavity contained a large friable reddish-brown clot. It 
was surrounded by a fibrinous wall. 

The upper lobe of the lung was consolidated, firm in consis- 
tency, gray in color, and with a smooth surface. The remain- 
der of the lung showed areas of similar consolidation, growing 
sparser towards the base, where only a small proportion of the 
lung was actually involved. 

The bronchi, particularly those leading to the upper lobe con- 
tained a reddish-brown coagulum that was quite friable, and in 
some areas was laminated. ‘The blood-vessels showed no 
marked abnormality. The glands at the hilus of the lung and 
in the mediastinum were enlarged and firmer than normal in 
consistence. On section they showed pigmentation and the 
presence of translucent grayish areas of infiltration. 

The right pleural cavity and the right lung appeared normal. 

Little else of interest was found at the autopsy. The re- 
duction in nutrition was evidenced by the scant subcutaneous 
fat and the atrophic musculature. ‘There was, in all the tissues, 
evidence of the acute anemia, secondary to the hemorrhage. 
The parenchymatous organs showed a moderate degree of 
cloudy swelling. Nowhere was there any evidence of a meta- 
static extension of the process localized in the left lung, left 
pleura and left axillary fossa. 

Microscopical Study of Tisswes.—Sections through the lung 
show a patchy consolidation which assumes lobar proportions 
in the upper lobe. The bronchi are everywhere filled with a 
cell-mass of varying composition, in part, of pure 
red blood-cells and in other parts of mixtures of mononuclear 
cells, of polyblastic type, and of polynuclear cells. The in- 
flammatory cellular mass involves the walls of the bronchi in 

.ny places. These are thickened, only partly fibrosed, and 
contain many polyblastic cells. At other points the bronchial 
epithelium is well preserved and shows the normal ciliation 
or a metaplasia into several layers of stratified cubical cells. 

The exudate in the alveoli varies considerably. For the 
most part it is poor in nuclei and is composed of a pink-staining 
hyaline-like material. This may in places show a filamentous 
fibrin-like structure ; the filaments here and there pass through 
the pores of Kohn in the alveolar wall. The meshes of this 
material enclose desquamated cells and small mononuclears: 
while red blood-cells are uncommon. The alveolar exudate at 
other points is composed almost wholly of masses of mononu- 
clear and polynuclear cells with little or no fibrin. ‘The alveo- 
lar walls are often broken down in these cell-rich areas. The 
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2 Fic. 1.— Photograph five days before death. Sinus and Fic. 2.—Author's case. Section from clot in bronchus. 
a infiltration of left thorax and arm. (a) Part ot filament with coccoid beading: Victoria blue 
| Weigert stain. (x 1000.) 


us 


_ : Fic. 3.—Section from pleural exudate. Author's case. Fig. 5.—Old Culture. Victoria blue. Showing variations 
1S i Victoria blue Weigert. (x 1000.) Showing long cylin- in staining. Note coccoid intrahyphal structures (a, a). 
‘S: 3 der (a) and coccoid forms. 
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Fic. 7.—Monilia(?). Author's case. Section from 8-day gelatin stab, fuchsin 
stain. Fruiting hyphe with lateral and terminal sporulation. ( 1000 diam.) 


Fic. 4.—Author’s organism in kidney of rabbit. Fig. 9.—Endomyces albicans(?). From a child with thrush. 
(x 1000.) Toluidine blue stain. Note similarity Fuchsin stain. (> 500 diam.) Radial threads and axial spore- 
to Fig. 3. clumps. 
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points of cell-rich exudate grade gradually into the areas in 
which fibrin-like material predominates. 

The pleura is greatly thickened and fibrous. In this in 
‘lammatory tissue are found nests of mononuclear and poly- 
nuclear cells, This process connects the lung surface with the 
skeletal muscles, and where the latter are involved, evidence of 
hyaline and waxy degeneration of the fibres and formation of 
muscle-spindles is abundant. 

By Weigert’s method, in the greater part of the alveolar 
exudate and some of the pleural exudate, single as well as 
massed filaments stain intensely and resemble fibrin. 

The microscopic demonstration of the organism in this tissue 
has presented creat difficulties, as the elements, that we have 
considered to represent the parasite, decolorize with almost 
the same readiness as the surrounding tissue. 

With the ordinary Weigert stain under the oil-immersion lens, 
numerous bacteria-like structures are found occurring as single 
coccoid forms or in chains. ‘The individual elements, however, 
are not so uniform in size as cocel, are larger, and the chains 
formed by them assume much more tortuous and bizarre shapes. 
A characteristic picture with this stain is the occurrence of 
these coccoid bodies in double parallel rows. Ilere and there 
filaments may be seen connecting the individual beads in the 
same row or crossing to the Opposite side. In other forms the 
filaments may be more conspicuous and the beads less so. 

\ modification of the Weigert stain, in which Vietoria-blue 
replaces gentian-violet, seems to give more definite pictures 
of these bodies and to bring out other related forms which are 
not seen with the ordinary Weigert stain. These latter occur 
in Masses, appearing sometimes as very long cylinders and 
sometimes being ovoid: their diameter is about that of a red 
blood cell; they stain rather deeply blue, and often contain 
coccoid bodies similar to those described above. 

Qur impression that the above described elements are my- 
celial forms of the parasite is strengthened by a comparison 
with stained specimens of old cultures. We have frequently 
noted in smears and sections of old cultures that many of the 
hyphe are indicated only by faint shadows, others only by a 
more or less beaded margin, and still others by wavy cylin- 
drical and ovoid forms with or without granules. 

The Left Breast. 
the left breast revealed a diffuse carcinoma. 

The particles from the sputum 


Sections through the indurated lump in 


Cultures 
above-described, which contained mycelium, were washed in 


from the Sputum. 


sterile salt solution, streaked on plates of media in Petri 


dishes (potato, bread, agar, glucose-agar) and observed at 


room temperature, as well as in the thermostat at 87° C. From 
the potato and glucose-agar plates especially, numerous dis- 
crete, whitish, moist, glistening, somewhat waxy colonies, were 
obtained. On examination these were found to be made up 
of veast-like cells, showing active budding, but no hyphal 
forms. In addition to these colonies there were a few bacterial 
colonies, scattered among the various plates. The yeast colon- 
ies, however, were present in considerable numbers on prac- 
tically every plate, and on many in pure culture. This method 


of culture was repeatel with similar results a few days later. 
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The cultural characteristics of this yeast-like organism were 
-tudied in various media, and at different temperatures, both 
aérobically and anaérobically. It was found to grow luxur- 
iantly on glucose-agar with the production of a rather charac- 
teristic streak, at first moist, glistening, and opaque, becoming 
more granular and waxy, with wavy margins and heaped-up 
center. There was a marked tendency for the dried out portion 
to take a brilliant white color, suggesting crumbs of chalk. 
Litmus-glucose-agar was first acidified, becoming slowly al 
kaline, after from 8 to 10 days. In broth the growth was less 
abundant, granular, whitish, and always on the bottom, with 
a clear supernatant fluid and no pellicle. There was a fair 
erowth in milk, without aeid production, but after from three 
to five weeks there developed a late coagulum together with an 
alkaline reaction, This coagulum was dense and uniform; it 
resembled soap and stained deeply blue with the alkaline 
this coagulation. 


litmus. There was no fluid expressed by 


Dextrose and levulose were slowly fermented with a very 
moderate amount of gas production, which later was almost 
completely absorbed. There was a slight acid production and 
only a little alcohol. Saccharose, lactose, and mannite were 
not fermented. There was no indol-production in meat broth. 
Gelatine was not liquefied. Stab cultures in agar and gelatine 
grew freely in opaque, granular, confluent colonies, showing a 
vood growth even at the bottom of deep stabs. Ilyphal threads, 
as noted below, did not appear in early cultures. In anaérobic 
cultures the production of acid and gas in carbohydrate media 


was much enfeebled. 


THE Morpno.oGy OF THE ORGANISM. 

On the surface of solid media aérobie and anaérobie cultures 
«rew as yeast-like forms with active budding, lateral and ter- 
minal. Older cultures began to show a few short threads and 
oldial chains, but it was not until the strain had been on media 
for several weeks and repeatedly transferred, that the rapid 
production of hyphw and sporulation forms was observed in 
deep stabs and old fluid cultures. It may be noted also that 
thread production in all media was more rapid in anaérobie 
cultures, and when once established it remained constant. 

The yeast-like cells varied in size from 2.5 to 7 microns in 
their longest diameter, the smaller forms being only very 
slightly refractile, filled with protoplasm and indistinguishable 
from the spores. The larger showed highly refractile double- 
contoured walls and were vacuolated, with scanty cytoplasm. 
The hyphal cells varied from 4 to 8 microns in width and in 
length from a few microns to several millimeters. They were 
mostly jointed at irregular intervals, except the sterile hyphie, 


No evi 


Smears 


which were narrower and often entirely non-septate. 


dence of chromogenesis occurred in any cultures. 


fixed by heat and stained showed the yeast forms heavily 
stained without differentiation, whereas the hyphal cells were 
often barely tinted or entirely unstained. All the forms were 
Gram-negative. 

The threads produced in deep stabs and old fluid media were 
highly refractile and showed only a small amount of intercellu- 


Small free granules (mitochondria (?)) with 


lar substance. 
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Brownian motion were frequently observed within the hyphe in 
fresh preparations. In the surface growth the threads formed 
were much shorter and, though often jointed, showed little 
tendency toward branching, 

Branching, which is a striking feature in old glucose-bouil- 
lon and stab cultures, occurs only at a joint by the budding 
process. Branching may be simple or compound (Figs. 6 to), 
secondary branches arising, as the primary ones, by budding at 
the joints. These may show the same phenomena of sporulation 
as the original hyphe. Sterile hyphe are frequent and in the 
stab cultures may occur in tufts. 

The methods of reproduction observed in our cultures 
were: (1) oidial chains of spores from large yeast-like cells or 
hyphe: (2) lateral masses of free spores without sterygmata 
(Figs. 6 and 7), which developed by budding at the joints of 


the hyphe; (3) terminal sporulation by budding or constric- 
tion at the ends of hypha. ‘The spores so produced are morpho- 
logically like the yeast cells: (4) chlamydospores, which may 
form at the end of short or long hyphe, or singly or in groups 
As to the 


occurrence of sterigmata we saw none unless the structures 


at the joints of primary or secondary branches. 


hearing the chlamydospores in Fig. 8 may be so interpreted. 
\scosporulation has as yet not been found. 

These facts bring the organism in close relation to Monilta 
candida (Bonorden), and we have adopted the generic name 
Monilia for our organism as distinguishing it from Endomyces 
albicans which it somewhat resembles (Fig. 9), ascosporulation 
being an accepted determining feature of the latter genus. 
Our Jonilia is morphologically indistinguishable from that 
deseribed by Ashford for tropical sprue. 

The best pictures of thread production and sporulation were 
obtained in stab cultures in 15 per cent gelatin, in which the 
threads grew at right angles to the stab, producing a thick 
which oceurred at all levels but was 
The cultures were 


hair-like outgrowth, 
best developed just below the surface. 
fixed and hardened in the tube with 10 per cent formalin, the 
vlass was cracked and peeled off, and blocks were cut out at any 


desired level. The blocks were then sectioned with the freez- 


| 
| 


| No. 298 


BULLETIN. 
ing microtome. These sections were stained in dilute aqueous 
fuchsin (1:30), for several hours, and differentiated in satu- 
rated aqueous citric acid until the gelatin was nearly decolor- 
ized; they were then floated on clean slides, air-dried without 
blotting, quickly cleared in xvlol and mounted in balsam. 
Full details of this method will be found in our article in the 
BULLETIN oF THE Jouns Horxins Hosprran, 1915. XXVI, 
p. 

These stained sections of stab cultures give a true picture 
of the actual relation of the threads and spores, as has been 


described in detail in a previous communication. 


PATHOGENICITY. 

We found the organism actively pathogenic for rabbits, in- 
travenous injection producing disseminated lesions in the 
kidney cortex, intestinal lymph follicles and liver, as well as in 
the striped and unstriped muscles; death occurring in one to 
eight days. Intratracheal injection in rabbits led to localized 
pneumonia-like lesions in the lungs with pleurisy and late 
involvement of other viscera. These animals survived, for 
the most part, several weeks. ‘The organism has been recovered 
in pure culture from the experimental lesions of rabbits. 
Sections from these lesions show the organisms in varying 
abundance and principally in the form of threads (Fig. 4). It 
is often very difficult to stain the organisms in the tissues, a 
trait not infrequently observed in mycotic infections. Further 
studies in the experimental infection of animals are in progress. 

We wish especially to acknowledge our indebtedness to Dr. 
M. C. Winternitz, for his constant assistance in these patho- 
logical and experimental studies. 

We are also greatly indebted to Dr. W. W. Ford for the 
facilities furnished for the study of the cultural characteristics 
of the organism. 

Dr. Erwin F. Smith, of the Bureau of Plant Pathology, and 
Dr. Admon Clark, of The Johns Hopkins University, have 
most kindly made some of the micro-photographs, which we 
eratefully acknowledge in this place. 


A MIXED TUMOR (CHONDRO-FIBRO-EPITHELIOMA) OF THE 
CHOROID PLEXUS. 


By W. H. Burmetster, M. D. 


(From the Department of Pathology of the University of Mlinois.) 


Tumors of the choroid plexus are usually classed as fibro- 
epithelial tumors, the epithelial elements predominating. 
They have, as a rule, a papillary or adenomatous structure. 
There has been much controversy as to the histogenesis of the 
epithelial components. ‘Tumors originating from the ependy- 
mal lining of the ventricles also generally possess a papillary 
or adenomatous structure and no doubt some of these are 
recorded in the literature as growths primary in the choroid 
plexus. 


Two recent reports of papillary tumors of the choroid 
plexus * both contain good reviews of the literature, and in each 
there are mentioned some observations not included in the 
review of the other. Natonek makes two main groups: those 
arising from plexus epithelium and those from the ventricle 
lining. In most instances there is a marked simulation of the 


*Slaymaker and Elias, Arch. Int. Med., 1909, iii, 289. Natonek, 
Virchows Arch., 1914, CCXVIII, 170. 
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choroid plexus in their structure and many writers have 
commented on their benignancy and their development as an 


hyperplasia of the plexus rather than a tumor growth. Macro- 


scopically they are papillary or cauliflower-like and show 
regions of hemorrhage, lime deposition and necrosis, all no 
doubt consequences of the difficulties in obtaining nourishment 
through the slender, tortuous blood-vessels in the branching 
delicate stalk-like stroma on which the epithelium is spread. 
Of course, these growths are serious clinically, because of the 
intracranial pressure they exert; they are, however, not to be 
reckoned as malignant tumors. 

Natonek cites twenty-three choroid-plexus tumors, fourteen 
of which resemble very much a hyperplasia of the choroid 
plexus and nine of which are very much unlike the normal 
choroid plexus in histological structure. To the former should 
be added five other choroid-plexus tumors cited by Slaymaker 
and Elias, which are not included in Natonek’s review, and 
to these, again, the tumor described by Sjoevall,’ a cystic 
growth of the third ventricle, attached to the choroid plexus 
in its dorsal portion, the cyst lined with ciliated epithelium, 
the cells markedly vacuolated and containing lipochrome. A 
papillary tumor of the third ventricle recently described by 
Guizzetti,’ shows a multilayered epithelium of prickle cells 
and probably originated in the wall of a cyst of the hypophysis. 
Its epithelial cells bear no resemblance to ependymal cells or 
choroid-plexus epithelium, and although in its gross structure 
it appears quite like choroid-plexus papillomata, it should not 
be classified as one of them. 

In the case reported here the tumor was a growth of the 
choroid plexus in a male negro about 60 years old. Clinically, 
the man was under observation only two hours before death 
occurred and during all this time in a semi-comatose condition. 
Very little could be ascertained regarding his personal his- 
tory. He had suffered during the previous 6 years from head- 
aches, which would last 4 to 5 days and recur frequently. lour 
years before death he fell unconscious on the street and re- 
mained so 24 hours. He was bedridden for a week after this, 
and then gradually resumed his duties as a porter in a saloon. 
Two days before death he fell, striking his head, and remained 
semiconscious. For at least a month previous to this he had 
complained of a continuous frontal headache, dull, constant, 
and always worse at night. In the hospital, where he lived only 
2 hours, his temperature was 98, pulse 80, respirations 20, 
systolic blood pressure 118. Three spinal punctures all showed 
large numbers of intact erythrocytes. Physical examination of 
the trunk disclosed nothing noteworthy; the urine was nega- 
tive. There was no rigidity of the neck; the jaw was firmly 
closed; the tongue did not deviate. The left pupil was con- 
tracted to pin-point size, the right measured 2 mm. in diameter ; 
neither reacted to light. There was an external lateral stra- 
bismus of the right eye. The ears and nose were negative. 
Both forearms were flexed ; the left arm was spastic. 


? Beitr. z. path. Anat. u. z. allg. Path., 1909, XLII, 248. 
°>Centralbl. f. allg. Path. u. path. Anat., 1914, XXV, 865. 
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REFLEXES. 
Remarks. 
Triceps 
Abdominal 
Cremasteric 
*atellar equal. 
Plantar equal. 


There was no Babinski or Kernig reaction; urination and 
the passing of feces occurred involuntarily; the eye-grounds 
were not examined. 

Autopsy.—The body was that of a well-nourished negro 
about 65 years old, well-developed, symmetrical, with no evi 
dence of atrophy. Brietly, there were no changes of note in the 
trunk viscera other than a moderate pulmonary emphysema, 
a rather marked general arteriosclerosis and a cloudy swelling 
of the various parenchymatous organs. 

There were no changes of note in the pericranial tissues. 
The skull was well formed and relatively thin, as a result to 
pressure atrophy of the internal table. The dura was firmly 
adherent along the sagittal suture, the cerebral convolutions 
were flattened, the leptomeninges somewhat cedematous and 
their vessels engorged. There was no gross asymmetry of the 
cerebral cortex and the hypophysis and sella turcica were 
unchanged. There was bilateral internal-hydrohemocephalus 
and the cavum of the left lateral ventricle contained about 20 
ce. of a semisanguineous fluid in which floated a few minute 
dark-brown floccules. The choroid plexus of this side and mac- 
roscopically all portions of the ependymal surface were normal. 

In the right lateral ventricle there was a roughly egg-shaped 
tumor almost completely filling the distorted ventricle and 
measuring 4.7 x 2.5 x 3.5 em. Its outer surface was covered with 
a dense proliferation of short, delicate, very friable papilla, and 
the ventricle contained a considerable amount of flocculent 
débris, detached necrotic papilla and fragments of old blood- 
clot. The choroid plexus entered directly into the tumor, form- 
ing a distinct pedicle, the only point of attachment of the 
growth. The tumor could be lifted free from the cavum of 
the ventricle. The ependymal surface of the ventricle was 
roughened from pressure necrosis, and covered with a thin 
film of blood-coagulum in various stages of organization. The 
pedicle of choroid plexus presented a compensatory hypertrophy 
and was four or five times its normal size. When sectioned, 
macroscopically, the tumor was found to consist mainly of a 
matrix of more or less spherical islands of cartilage 1 to 2 or 3 
mm. in their greatest diameters. In part these nodules were 
multilobulated. 

Tissues were fixed in both 10 per cent formalin and Zenker’s 
fluid, and embedded in both paraffin and celloidin. Sections 
were stained with hematoxylin and eosin, Mallory’s phospho- 
tungstic-acid hematoxylin, Weigert’s neuroglia stain, and sa- 
franin. Microscopically, the papille are found to possess a 
multilayered epithelium. The basal layer consists of low 
columnar epithelium having a distinct palisade arrangement 
and being sharply defined from the superimposed layers, the 
cells of which are markedly flattened. The cell outlines are 
indistinct, the upper cell layers appearing more as a syncytial 
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mass. The nuclei of the lower layers stain deeply and are 
plump, vesicular and centrally located. The nuclei of the 
upper cell layers are very much flattened and distorted. The 
basal portions of the crypts between papille are fre uently 


completely filled with the epithelium. The older layers of the 
central portions of these alveoli are not infrequently necrotic, 
forming a pseudoglandular structure filled with granular cell 
cde ‘They resemble very much the so-called evlindromata 
of the brain except that the pseudolumina contain a granular 
ind not a hyaline-appearing substance. In the neighborhood 
of the necrotic areas, which frequently are strikingly regular 
in outline, the cell nuclei are markedly pycnotic. The cyto- 
plasm of the cells stains with varying grades of eosin to almost 
a bright carmine, the most brilliant eosin appearing in the 
most markedly degenerated areas. The epithelial cytoplasm 
is very finely granular, and non-vacuolated. There is no 
evidence of any tendency to hyaline epithelial degeneration. 
in the degenerated portions the nuclei undergo a finely granu 


| 


lar fragmentation by karyorrhexis. Occasionally the cells of 
an entire alveolus are seen to be necrotic, or a group of alveoli 
lave undergone necrosis. There is no evidence of an infiltra 
tive growth. Mitotic figures are very few: not more than one 
in 60 to 100 fields are found. Weigert’s neuroglia and Mal- 


lory’s phosphotungstic-acid hematoxylin stains reveal no ten 


deney to the formation of neuroglia fibrils, as is sometimes seen 


in the epithelium of true ependymomata. ‘The stroma of the 
papilla consists of a finely fibrillar, apparently cedematous, 
onnective tissue, whose cells are polygonal, branching and 
occasionally vesicular. 

[In those planes in which the papillary blood vessels have been 
met with, the blood space is centrally located and separated 


from the adjacent stroma by only its endothelial lining. — [r- 


regular necrotic areas are frequently found in the stroma of 
the body of the tumor. ‘These consist of an eosin-staining 
granular débris and usually contain small calcareous granules 
with a typical concentric lamellation (* brain sand”). 

The body of the tumor consists for the greater part of islands 
of typical hyaline cartilage, each island having a definite peri- 
chondrium of more compact connective tissue than that of the 
stroma venerally. The cartilage throughout is intact, with no 
tendency toward necrosis or calcification, 

| have not been able to find a similar choroid-plexus tumor 
deserihed. The growth, it would seem, ean best be classified as 
a mixed tumor a teratoma, the mesoblastic cartilaginous 
elements of which were carried in at the time of the embryonic 
pushing-in of the velum interpositum of the brain, leading in 
part to the formation of the choroid plexus. That we are 
dealing with a pure fibro-epithelial tumor with a metaplastic 
transformation of its connective tissue to cartilage would seem 


less likely. 


EXPLANATION OF FIGURES. 


Mia. 1.—Section through both cerebral cortices. The section of 
the left cortex was made at a level 2 cm. below that of the right 
cortex. The section through the right cortex also passes through 
the tumor in a plane at the juncture of its upper and middle 
thirds, leaving its pedicle-like attachment to the choroid plexus 
intact. 

Fic. 2.—Islands of hyaline cartilage composing the greater por- 
tion of the body of the tumor. A. Cross-section of a small epithelial 
nest. Magnification 1-20. 

Fig. 3.—Section from periphery of tumor where its epithelial 
elements predominate. Magnification 1-40. 

Fic. 4.—Epithelium at the bottom of a crypt between two papille. 
A. Caleium granules in necrotic stroma. Magnification 1-150. 


A CASE OF HEART-BLOCK WITH RECOVERY. 


By E. W. Bripamayn, M. D.,. 


and Joun T. Kine, Jr., M. D. 


From the Medical Clinic of The Johns Hopkins Hospital.) 


Initiated by Erlanger and constantly stimulated by Hirsch 
felder, Barker, Thayer and Peabody, the interest of The Johns 
Hopkins Hospital in the study of heart-block has contributed 
to the advaneement of the knowledge of this cendition. 
Although a great number of cases of THis bundle lesions, in 
many of which the clinical findings were substantiated by 
autopsy, have been reported, there have been few instances of 
complete block with Adams-Stokes syndrome, with complete 
recovery following therapy. On this account, and because of 
interesting observations which developed during the physio- 
logical studies of the patient, the following case is put on 


re ord: 


Willie Howard, aged 38, colored, married, engaged as an active 
day-laborer, was admitted to the medical service of the hospital 
on October 8, 1914, complaining of “ spells of dizziness and weak- 
ness.” Except for the fact that his wife has had two miscarriages 
and two babies dying at birth, the family history is irrelevant. 


Besides the usual exanthemata, the patient had diphtheria as a 


child and small-pox four years before admission—both with no 
untoward effects. There is a history of rare attacks of tonsillitis. 
Following a urethritis 10 years before admission and persisting, 
with winter relapses, up to the present illness, there have been 
arthritic symptoms—painful and stiff joints, but without fever 
or swelling. In past vears there have been occasional brief attacks 
of a feeling of tightness in the epigastrium, associated with 
dyspnoea, faintness, and dizziness. Recently these symptoms have 
been much less frequent, and apparently bear no relation to the 
present condition. Only rarely has palpitation been noted. The 
patient denies primary luetic lesion or secondary manifestations. 
He is markedly alcoholic, drinking whiskey, gin and beer to the 
point of intoxication. 

The present illness dates from September 29, nine days before 
admission, when, while hard at work, he was seized with a “ kind 
of chill.” His head and body ached, he was dizzy and nauseated, 
became extremely weak, and had palpitation and dyspnea. At 
this time there was a syncopal attack lasting two minutes. He 
soon resumed his work and had no further symptoms until the 
following day, when he became so weak that he was forced to go 
home. Here he remained until entering the hospital. He has had 
dizzy spells and syncopal attacks similar to the initial seizure, at 
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intervals of two or three days. There have been no further 
symptoms of cardiac insufficiency. 

; On October 5, three days before admission, while he was a patient 
in one of the other services, the pulse was 88, whereas eighteen 
hours later it was 32 to the minute. With this bradycardia, auscul- 
tation at the apex disclosed a systolic whiff with soft, short sounds, 
generally two or three in number, between the ventricular sounds. 
The soft beats were synchronous with visible jugular pulsations, 
and were not manifest at the wrist, where the ventricular systoles 
were readily palpable. During the following two days there were 
several dizzy spells, without syncope, in which the pulse-rate 
varied from 24 to 88. On October 7, although no signs of decom- 
pensation had appeared, the patient was given fifteen minims of 
the tincture of digitalis after each meal. During the night he had 
numerous dizzy spells but without syncope. On the following 
morning he again received 15 minims of the tincture of digitalis, 
and was admitted to the medical service before noon. 

At that time he was quite conscious and normally oriented. His 
temperature was 97°; the respirations were 32. He appeared 
extremely ill, and was pale and cyanotic. His hands and feet were 
cold and clammy. There was outspoken Cheyne-Stokes breathing, 
whose cycle was about one minute. The eye-balls were rolled, 
coordinately but purposelessly. The pupils were slightly irregular 
but normally active. No nystagmus was observed. At times there 
appeared a divergent squint when the eyes were at rest. The 
tonsils were small and apparently clean. The jugular veins were 
distended and showed distinct, single-crested pulsations in groups 
of from seven to ten, in regular succession, between each carotid 
pulsation. There were about one hundred and ten venous waves 
per minute. There was no general glandular enlargement. The 
thorax was not remarkeble on inspection and the lungs gave 
normal findings. 

There was no precordial bulge. The point of maximum impulse 
was in the 4th interspace, in the nipple line and 9.5 cm. from the 
mid-sternal line. The relative cardiac dulness began above at the 
2d interspace and reached 1.5 cm. to the right and 11.5 cm. to the 
left of the median sternal line. There was no retro-manubrial 
dulness. At the apex, the ventricular sounds were of normal in- 
tensity, and were accompanied by a_ systolic murmur. Between 
these normal cardiac sounds, which occurred from sixteen to 
twenty times per minute and were synchronous with the radial 
pulsations, there were distant, tapping sounds heard in regular 
sequence at about 110 beats to the minute... There was no constant 
relationship between these soft, tapping sounds, presumably of 
auricular origin, and the ventricular systoles, and these faint 
sounds were synchronous with the visible jugular pulsations and 
had no counterparts at the wrist. They were best heard in the 
3d and 4th left interspaces near the sternum, were audible at the 
apex and barely heard at the aortic area. A pulmonic systolic 
murmur was present. 

The radial pulse was of small volume, low tension, and was 
absolutely irregular. The vessel walls were not sclerotic. The 
systolic blood pressure was 108, diastolic, 50. The abdominal 
examination showed nothing but a palpable, and slightly tender, 
liver, that reached to the level of the umbilicus in the mid- 
clavicular line and presented a sharp edge. No genital scar was 
observed, but there was a thick urethral discharge which sub- 
sequently showed numbers of gonococci. There was no edema. 

During examination the patient had a syncopal attack of one 
minute’s duration. It was preceded by a feeling of weakness and 
dizziness, with pain in the back of the neck. This was soon 
followed by convulsive movements and unconsciousness, without 
loss of sphincter control. During this short period the pulse-rate 
at the wrist rose to 44 per minute, which was maintained for about 
five minutes. There was marked engorgement of the veins of the 
face and neck, accompanied by suffusion and sweat. After the 
attack the patient resumed the condition described in the physical 
examination. 
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The blood count and hemoglobin were not remarkable. The 
blood culture was later reported negative. 

The eye grounds were interesting. The vessels were normal, 
with no surrounding hemorrhage or exudate. Both discs were 
clearly outlined. The veins were full and, in the left eye, one 
large vein, where it crossed the disc, showed pulsations that were 
synchronous with ventricular systoles. The auricular beats 
caused no visible waves. In ventricular diastole the vein became 
gradually depleted, until it was entirely empty at the point where 
it crossed the disc, but it filled rapidly during ventricular systole. 

The urine on admission was of a specific gravity of 1.025, and 
showed a faint trace of albumin with numerous hyaline casts and 
pus cells. Except for the gradual disappearance of the albumin 
and casts and a lowering of the specific gravity to 1.015, the urinary 
findings were not remarkeble. 

The clinical diagnosis was made of complete heart-block with 
Adams-Stokes syndrome and myocardial insufficiency, probably 
due to gumma of the septum. It was thought that the condition 
had been aggravated by digitalis. The patient was, therefore, put 
absolutely at rest, and allowed a restricted diet and a fluid intake 
of 1200 cc. With the purpose of increasing coronary circulation, 
20 grains of diuretin were given four times a day. Potassium 
iodide in 50-grain doses was given three times a day and later, 
following the report of a strongly positive Wassermann reaction, 
mercurial inunctions were instituted. 

Immediately after the admission examination, an electrocar- 
diogram was taken in the three derivations. There is complete 
heart-block with an irregular ventricular rate that is sometimes 
as slow as one beat in eleven seconds, although there are never 
less than sixteen beats per minute. The auricular beats are 
normal and regular at 105 to the minute. The ventricular com- 
plexes are constant in the different derivations. There is a pro- 
gressive decrease in the heights of the R and T waves from the 
first to the third derivations. In the third derivation, shown in 
Fig. 1, the R and T waves are inverted and the P wave is diphasic. 

The patient was then given 1/80 grain of atropin in an effort to 
paralyze the vagus terminals and thereby obviate any digitalis 
effect on the conduction in the His bundle. There was a slight 
transitory increase of the ventricular activity, with but little effect 
on the auricular rate. Shortly afterwards a long electrocardio- 
graphic film was taken to show the heart rate in the different 
periods of the Cheyne-Stokes respiratory cycles. A portion of the 
tracing is shown in Fig. 2, where an electrocardiogram, in the 
second derivation, makes evident a marked increase in the ventric- 
ular rate during apnoea, and a slowing during dyspnea, while the 
aur:cular rate decreases from a dyspneic rate of 100 to an apneic 
rate of 90. The progressive increase in the heights of the P waves 
up to the time of ventricular systole is interesting. During ven- 
tricular diastole the auricles are contracting against steadily 
increasing resistance, which is relieved by the next ventricular 
systole. 

During the first twenty-four hours after admission the patient 
had about fifteen brief syncopal attacks resembling the one de- 
scribed. In one of them he fell out of bed. 

At noon of the following day (October 9th), associated with 
malaise and a tonsillar exudate, the temperature became suddenly 
elevated to 104.6° F. The temperature, although falling steadily 
from this height, maintained a range from 98°-100° throughout his 
stay in the hospital. On subsequent observations, it was contin- 
uously normal. No further phenomena were found in connection 
with the fever. On this day, October 9, there was a transitory 
period which, from observation of the spacing of the heart sounds, 
and the character of the jugular and radial pulsations, appeared 
to be a 3-1 partial block. At this time the radial and apical ven- 
tricular rates were equal, regular, 44 tothe minute. The sounds at 
the apex suggested two auricular beats between each ventricular 
systole and one associated auricular and ventricular systole. The 
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jugular showed pulsations that apparently were synchronous with 
the auricular sounds at a rate of 132 to the minute. This observa- 
tion was not checked by an electrocardiogram and the previous 
rhythm was soon resumed. 

On the next day (October 10) the electrocardiagram showed 
complete block. On this film appeared the only premature ventric- 
ular contraction observed in all the tracings, after the preliminary 
irregularity had disappeared. The ventricular rate had become 
approximately regular soon after admission when the Cheyne- 
Stokes respiration ceased. This “extra systole” appeared quite 
comparable in form to the other ventricular complexes, and 
suggests a premature beat arising in or near the pace-maker of 
the idio-ventricular rhythm. 

The following day (October 11) the patient was sufficiently im- 
proved so that simultaneous apex, venous, and electrocardiographic 
tracings could be taken. in Fig. 3 one of these tracings is shown 
with a magnet marking synchronous points on the different curves. 
On the apex tracing appear auricular waves corresponding to those 
of the jugular vein. The size of the auricular waves in the neck 
depends evidently on the phase of ventricular activity. The 
tracings are characteristic of complete block, but with a ventric- 
ular rhythm that, while perfectly regular, is about 50 to the 
minute. 

A note on the clinical history five days later describes the patient 
as being much improved, bright and comfortable. His liver was 
no longer tender and had receded to the costal margin. He had had 
no syncopal attacks since the day after admission. The cardiac 
examination showed apparently two auricular beats to one ventric- 
ular contraction, but with complete dissociation. The electrocar- 
diogram confirmed the clinical findings, demonstrating complete 
heart-block with a ventricular rate that is regular at 4), and an 
auricular rate at 80 per minute. 

Mercurial inunctions were stopped at this date because of an 
incipient salivation, but the potassium iodide was continued as 
before. On.the evening of this day partial block was observed 
clinically, with an auricular beat midway between successive ven- 
tricular systoles. The ventricular rate was 49 per minute. The 
original picture of complete dissociation was resumed in half an 
hour. There were several periods of partial association in the 
next few days, and on the 18th this had become constant, and 
electrocardiograms were obtained. The second derivation is shown 
in Fig. 4, and demonstrates a two to one block. There is a progres- 
sive decrease in the size of the R waves with inverted R, and T, 
and with diphasic P,. A venous tracing taken three days later 
(October 21) showed what was apparently a continuation of the 
two to one partial block, with a ventricular rate of 45 per minute. 
The “v” and alternate “a” waves coincided to give an abrupt, tall 
rise after the ‘c” wave. There had been no changes in the clinical 
findings. 

On the morning of October 23 Professor Thayer made the follow- 
ing note: “ As one listens at the apex and just inside, three sounds 
are heard that are almost equidistant. The first is distant and like 
a murmur, the second is the first, and the third the second sound of 
the heart. The three sounds can be timed by placing the finger 
on the jugular pulse which shows three distinct waves.” His im- 
pression was that there was still a typical picture of two to one 
partial block. 

In the evening of this same day the pulse became irregular. At 
the apex were heard rapid, sharp, snapping sounds in groups of 
from three to sixteen, and the auricular sounds were no longer 
made out. Very soon the heart became regular, the sharp sounds 
were superseded by soft sounds of normal quality, and the heart 
assumed a rate of 80 per minute with no abnormal sounds, beyond 
a short, apical murmur. Clinically, the evidence of heart-block had 
disappeared and on the following morning the electrocardiogram 
confirmed this opinion. There was one to one association, with a 
rate of 80 per minute. The P R interval was .37 sec. 
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The patient left the hospital on November 2, with no symptoms 
beyond a little weakness. The pulse-rate was 100, and the tem- 
perature normal. The lungs were clear. The heart showed a 
decrease in the area of relative dulness as compared with the find- 
ings on admission; for it now measured 2 cm. to the right, and 
9.5 cm. to the left of the mid-sternal line. At the apex the second 
sound was louder than the first. The soft systolic murmur per- 
sisted, but was heard only at the apex. The pulmonic and aortic 
second sounds were both accentuated but equal. There were no 
signs of myocardial insufficiency. The Wassermann reaction was 
still strongly positive. 

Throughout the winter the patient was followed in the dispen- 
sary. On November 11 the P R interval had fallen to .25 sec. On 
the 27th the physical examination showed nothing remarkable. 
The pulse-rate was regular, 80 per minute. On December 8, 
although he had continued mercury and iodides since his dis- 
charge, it was thought wise to institute intravenous salvarsan 
therapy; he was, therefore, readmitted to the ward, and 0.2 gm. 
of salvarsan were given with no untoward effects. His physical 
examination was not remarkable except for a presystolic element to 
the first sound which was noted to the left of the lower sternum, at 
the level of, and just above, the fifth rib. At the apex the second 
sound was louder than the first and no systolic murmur was heard. 
The Wassermann reaction was weakly positive. Simultaneous 
apex, venous, and electrocardiographic tracings were taken, and 
were not remarkable, the P R interval being .18 sec. and the a-c 
time .22 sec., approximately normal. These tracings appear in 
Fig. 5. 

The patient was discharged after three days in the hospital and 
sent to the medical dispensary. From there he was referred to the 
luetic clinic for further salvarsan therapy. Owing to a misunder- 
standing, he received no salvarsan, but continued mercury and 
iodides for two weeks. At that time he left town and discontinued 
all medication. 

He reappeared in the luetic clinic on March 1, 1915, five months 
after his first admission to the hospital. His Wassermann reaction 
was found to be negative, but he was put on mercury and iodides. 
On March 14 apex, venous and electrocardiographic tracings were 
obtained, and were apparently normal. The P R interval was .18 
sec. and the a-c time .22 sec. 

On March 26 a careful history was taken and a physical examina- 
tion was made. No symptoms were elicited beyond a little short- 
windedness on climbing stairs. It was found that the patient had 
gained considerable weight. His pulse was 90 and regular. The 
relative cardiac area was within normal limits. The sounds were 
clear at the apex, but there was a faint presystolic gallop, audible 
near the sternum in the fourth left intercostal space. A pulmonic 
systolic murmur was audible. Otherwise, nothing of significance 
was made out. 

Electrophonograms in heart-block are rare, and, because of the 
interest therein, these tracings in the case are reported separately. 
Many of them were taken simultaneously with venous tracings, on 
which a signal magnet marked synchronous points. In this way 
the several tracings could be indirectly compared with the simul- 
taneous apex, venous, and electrocardiographic tracings. 

On October 10, during the period of complete block, an electro- 
phonogram was taken, and is reproduced in Fig. 6. At this time 
the ventricles were contracting thirty times a minute and the 
auricular rate was one hundred and ten. Many observers who 
have discussed the clinical findings in heart-block have denied the 
audibility of the auricular sounds. Many others, especially His, 
Thayer, Hirschfelder, and Lewis, have repeatedly commented on 
hearing auricular sounds. In this tracing sound representations 
appear which are checked as occurring at about the summit of the 
auricular waves on the jugular pulse. From calculations based on 
the frequency and amplitude of the different waves, these sounds 
are found to be well within the limits of human audibility; and, 
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Fig. 2.—Electrocardiogram, second derivation (Oetober 8). Compl 


Fig. 1.—Electrocardiogram, third derivation, taken on the day of admission, October 8. Complete heart-block. Auricular rate = 105 per minute and regular. 
presence of diphasism or of inversion in the third derivation in all waves: whereas the P, R, and T waves of the first and second « 
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ber 8). Complete heart-block. Progressive increase in the heights of the P waves up to ventricular systole. Auricular rate decreases from 105 


and regular. Ventricular rate — 16 per minute and irregular. Note the 
rst and second derivations were always upright. 


Fig. 3.—Simultaneous apex, venous, and electrocardiographic tracings (October 11). Complete heart-block. The second derivatio 
cardiogram. Auricular waves are well recorded in the apex tracing. T'me interval — 
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PLATE XXXVI. 


s from 105 in dyspnea to 95 in apnea. Ventricular rate is increased markedly during apnea, and decreased during dyspnea. 


d derivation of the electrocardiogram is shown. The simultaneous signal magnet writes below the base-line in both the polygram and the electro- 
interval— % second. The auricular waves in both the apex and the venous tracing are marked “a.” 
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Fig. 6.—Electrophonogram (October 10). Complete heart-block. Auricular and ventricular sounds. 
Auricular rate —116. Ventricular rate = 30. 


Fic. 7.—Electrophonogram and venous tracing (March 14, 1915). Arrows 
point to the onset of the sounds. The onset of the first sound is found by measur- 
ing .31 second from the beginning of the second sound, which is clearly defined. | 
It should be noted that these measurements give symmetrical points on the 
phonographie curves. 
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moreover, they were heard by the different observers who came in 
contact with the case. It is interesting that there is no increase in 
intensity of these auricular sounds corresponding to the increase 
in height of the P waves of the electrocardiogram, as the auricles 
contract against increasing resistance during ventricular diastole. 
It has been held that there are two sounds accompanying auricular 
contraction, the first due to the actual contraction of the auricular 
musculature, and the second following the snapping together of the 
atrio-ventricular valves at the end of the auricular contraction, 
after blood has been forced into the ventricles. Since the period of 
auricular contraction, as estimated from the venous tracings and 
electrocardiograms, is always more than .08 sec. there should be 
two distinct sounds visible on the electrophonogram, if both of 
these phenomena were present, whereas in the many films taken 
there was never any evidence of reduplication of the auricular 
sounds. (In another case, such double auricular sounds were 
clearly demonstrated and it would seem that the factors for causing 
a sound at the end of auricular systole do not always exist.) 
Furthermore, as far as could be ascertained—and it would seem 
fair to employ the simultaneous tracings as a basis for comparative 
measurements—the auricular sounds obtained on the electrophono- 
gram begin constantly within .01-.03 sec. after the onset of auric- 
ular systole. In other words, the same time relationship exists 
between the auricular contraction and the auricular sound, as 
between the auricular contraction and the presystolic sound of 
normal individuals. Numerous heart-sound tracings were taken 
during the patient’s stay in the hospital, but nothing of interest 
appeared until the tracing of December 9. This was at the time of 
normal rhythm, with a slightly prolonged conduction time. As the 
actual time of ventricular systole, as measured on the apex tracing, 
from the onset of ventricular rise to the shoulder is .32 sec., the 
first sound begins .32 sec. before the second. The onset of the 
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second sound is clearly seen and the beginning of the first sound 
can be marked exactly. A presystolic sound occurs .11 sec. before 
the first sound; that is, at an interval about .02 sec. longer than the 
normal and thus corresponding to the slightly delayed conduction 
time. This fact confirms the s ggestion that the presystolic sound 
is of auricular origin. On a subsequent date, March 14, 1915, a 
similar finding is recorded, and the venous and electrophono- 
graphic tracings are shown in Fig. 7. Here in the same way, with 
a similarly prolonged conduction time, a sound appears .42 sec. 
before the second sound, while the first sound, according to the 
apex tracings, begins .31 sec. before the second. 

Interesting speculations could be made as to the cause of the 
great prolongation of the R T time from a normal of about .30 sec. 
to as much as .70 sec., as to the cause of the increased height of 
the T waves during the period of complete block, and other phe- 
nomena, but it would seem wise to reserve such theoretical obser- 
vations for some other place. 


To summarize, the case is that of a negro man, with com- 
plete heart-block, Adams-Stokes syndrome, and a strongly 
positive Wassermann reaction, who, after antiluetic treatment 
for a period of less than five weeks, developed practically normal 
conduction time and became symptomatically well, the Wasser- 
mann reaction being negative on two occasions four months 
later. 

Of especial interest is the appearance of electrophonograms 
which show auricular sounds during complete block, and after 
normal rhythm had been resumed. The time of the auricular 
sound is just after the onset of auricular systole, and no sound 
is apparent at the end of auricular systole. 


VALUABLE ADDITIONS TO THE LIBRARY OF THE JOHNS HOPKINS 
HOSPITAL BY DR. HOWARD A. KELLY. 


During the past year, through the unparalleled liberality of 
Professor Kelly, upwards of four thousand volumes of books, 
periodicals, monographs and theses from his private library 
have been presented to The Johns Hopkins Hospital and placed 
on the shelves of the library. Many of them, and, in fact, the 
majority, are books connected with his own special work in 
gynecology and obstetrics, and represent his zeal as a collector 
while pursuing his special studies. They include the best 
treatises upon these important branches of study in German, 
French and English, and are inyaluable for the student of 
medicine and the physician. They comprise many very rare 
works also in anatomy, medicine and general surgery, and 
bear remarkable testimony to the breadth of the donor’s interest 
in the whole science of medicine. 

This gift to the hospital emphasizes the need of a building 
devoted wholly to the use of the library. At present they are 
crowded into two rooms, already filled, in the Administration 
Building and are difficult of access. It is most essential to 
the present use and future development of this library that 
plans should be made, as speedily as possible, for a new build- 
ing situated upon the grounds at some site convenient for the 
use of the hospital staff and the students of the medical school. 
This building should be large enough to house in fireproof 
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rooms the various collections now scattered in several separate 
buildings, and which are subject to the hazard of fire through 
their proximity to laboratories. This building, in addition to 
hook-rooms and rooms for special study, should have an 
audience room for medical gatherings and facilities for instrue- 
tion in the history of medicine and in bibliography. Valuable 
books at present are being accumulated more rapidly than they 
can be adequately housed or properly used. Who will be 
the first to give the hospital this greatly needed addition to its 
facilities for medical study and investigation ? 

Anyone who has an opportunity to inspect the books pre- 
sented by Prof. Kelly cannot fail to be impressed with the 
magnificence of the contribution which he has made to the 
hospital. 

To show the character of the gift we append below a list of 
a few of the rare books presented to the library by Dr. Kelly. 
Zach author is chronologically arranged : 

Celsus (Aurelius Cornelius): Aurelii Cornelii Celsi medicinae 
liber primus incipit. Venetiis, 1597. fol. 

De medicina libri octo. In hoc volumine haec continentur: 

Aurelii Cornelii Celsi medicinae libri viii, quam emendatis- 

simi, graecis etiam omnibus dictionibus restitutis. Quinti 


Sereni liber de medicina et ipse castigatiss. Accedit index in 
Celsum, et Serenum sane quam copiosus. Venetiis, 1528. 8°. 


| 
« 
| 
| 
| 
| 
| 
| 
| 


416 JOHNS HOPKINS HOSPITAL BULLETIN. [No. 298 


Celsus (Aurelius Cornelius): De re medica libri octo. Accessere 
in primumejusdem, Hieremiae Thriveri Brachelii commentarii 
doctissimi |ete.]. Lugd. Bat., 1592. 4°. 

De re medica octo [ete.]. 1608. 32°. 

De medicina libri octo, ex recognitione Joh. Antonidae van 
der Linden. Editio secunda. Lugd. Bat., 1665. 24°. 

De medicina libri octo, cum praefatione Georg. Wolffg. 
Wedelii, et indice locupletissimo. Janae, 1713. 16° 

De medicina libri octo, brevioribus Rob. Constantini, Is. 
Casauboni aliorumque scholiis ac locis parallelis illustrati. 
Cura et studio Th. J. ab Almeloveen. Patavii, 1722. 16°. 
The same. Ed. ultima. Lugd. Bat., 1730. 16°. Engraved title- 
page. The same. Lugd. Bat., 1746. 8°. The same. Ed. sec. 
accurate revisa. Basileae, 1748. 8°. The same. Of medi- 
cine. In eight books. Transl. with notes by James Greive. 
London, 1756. 8°. 

De medicina libri octo ex fide vetustiss. libr ... . et 
animadversiones auct. tum suas . . adjecit Car. Christian 
Krause. Lipsiae, 1766. 8°. 

De re mediea libri octo ex fide manuscriptorum. |[etc.] 
recensuit J. Valart. Parisiis, 1772. 16°. 

Ketam |or Ketham] (Joannes de): Fasciculus Medicinae. In- 
cipit fasciculus medicine compositus per excellentissimum 
artium ac medecine doctorem: dominum Joanem de Ketham 
Alamannum: tractans de anothomia et diuersis infirmitatibus: 
et corporis humani: cui annectuntur multi alii tractatus per 
diuersos excellentissimos doctores compositi. Necnon ano- 
thomia Mudini. Gothic letter, double columns, outline wood- 
cuts and fine ornamental initials. Venetiis, 1500. Small fol. 

Avicenna: Liber canonis primus quem princeps Aboali Abinsceni 
de medicina edidit: translatus a Magistro Gerardo Cremonensi 
in Toleto ab Arabico in Latinum. Double columns. Venetiis, 
1505. 4°. 

—— Avicennae primi libri fen prima nunc primum per magi- 
strum Jacobum Mantinum medicum Hebraeum ex Hebraico in 
Latinum translata, et diligentius nuper emendata. Patavii, 
1547. 32°. 

Avicennae. Quarta fen primi libri de universali ratione 
medendi: nune primum. M. Jacob Mantini medici Hebrei: 
opera Latinitate donata. Venetiis, 1530. 32° 

Bound with: Avicennae primi libri fen prima nunc pri- 
mum per magistrum [ete.]. Patavii, 1547. 

Hippocrates: Magni Hippocratis medjcorum omnium facile prin- 
cipis, opera omnia quae extant. Francofurti, 1520. fol. 
Also: Francofurti, 1624. 

Opera .... per M. Fabium Calvum, Gulielmum Copum, 
Nicolaum Leonicenum, et Andream Brentium ... . latinitate 
donata. Basileae, 1526. fol. 

- Opera, quae ad nos extant omnia, per Janum Cornarium 
Latina lingua conscripta; nuperrime, post omnes omnium 
editiones, summa cura emendata. Venetiis, 1546. 4°. 

—— Opera quae ad nos extant omnia, per Janum Cornarium 
latina lingua conscripta, et recognita. Cum accessione Hip- 
pocratis de hominis structura libri, antea non excusi. Recens 
illustrata cum argumentis in singulos libros, tum indice in- 
super copiosissimo, per Joan. Culmannum nunc primum 
editis. Basileae, 1558. fol. 

Opera quae extant. Graece et Latine . . scholiis illus- 
trata, a Hieron. Mercuriali.... 2 v. in 1. Venetiis, 1588. fol. 

~ — Opera omnia ex Jani Cornarii versione una cum Jo. Mari- 


nelli commentariis ac Petri Matthaei Pini indice. 3 v. Vene- 


on ¢ 


tiis, 1737-9. fol. 
Aristoteles: Simplicii commentarii in octo Aristotelis physicae 


auscultationis libros cum ipso Aristotelis textu. Venetiis, 


1526. fol. 


| Valescus de Taranta: Philonium. Aureum ac perutile opus prae. 
tice medicine operam dantibus: quod Philonium appellatur: 
consumatissimi medici domini Valesci de Tharanta. Novo ae 
diligenti examine correctum. Introductorius etiam libellus 
ad practicam medicine partem domini Joannis de Toramira, 
Lugd., 1526. 12°. 

Argelata (Petrus de): Cirurgia magistri Petri de Largelata, 
Incipit liber primus Cirurgie magistri Petri de Largelata de 
bononia artium et medicine doctoris. Venetiis, 1531. fol. 

Galen (Claudius): Opera omnia. 5 v. in 4. Basileae, 1538. fol. 
Greek text. Edited by Cosseius, Fuchs, and Gemusaeus. At 
end of v. 5 the book De ossibus is given in Latin. Initial let- 
ters said to be by Hans Holbein. 

— Opera ex nova Juntarum editione. 9 v. in 5. Venetiis, 
1625. fol. 

——- Omnia quae extant in Latinum sermonem conversa .... 
His accedunt nune primum Con. Gesneri praefatio et pro- 
legomena tripartita, de vita Galeni, ejusque libris et inter- 
pretibus. Ex iii. officin. Frobenianae editione. 4 v. Basi- 
leae, 1562. fol. 

Date of print, on inside title-pages, 1561. 

Fuchs (Leonhard): De medendis singularum humani corporis 
partium a summo capite ad imos usque pedes passionibus ac 
febribus libri quatuor, nunquam antea in lucem editi. Basi- 
leae, 1539. 8°. 

Vesalius (Andreas): De humani corporis fabrica libri septem. 
Basileae, 15438. fol. 

The same. Von des Menschen Corpers Anatomey, ein 

kurtzer, aber vast niitzer Ausszug auss D. A. Vesalij Biicheren, 
von ihm selbs in Latein beschriben, unnd durch D. Albanum 
Torinum verdolmetscht. Basel, 1544. fol. 

———— Epistola, rationem modumque propinandi radicis Chynae 
decocti, .... pertractans: et praeter alia quaedam, epistolae 
cuiusdam ad Jacobum Sylvium sententiam recensens, veri- 
tatis ac potissimum humanae fabricae studiosis perutilem: 
[ete.]. Basileae, 1546. fol. 

Also: Venetiis, 1546. 16°. 

——— De humani corporis fabrica libri septem. Venetiis, 1568. 
fol. 

The same. Anatomia: addita nunc postremo etiam anti- 
quorum anatome. Venetiis, 1604. fol. 
Engraved title-page. 

——— Epitome anatomica. Opus redivivum, cui accessere notae 
ac commentaria P. Paaw. Lugd. Bat., 1616. 4°. 

—— Andreae Vesalii Bruxellensis Epitome anatomica. Opus 
redivivum, cui accessere notae ac commentaria P. Paaw Am- 
steldamensis in Lugduno Batava Academia Professoris Ana- 
tomici. Amstelreodami, 1633. 8°. 

- - Librorum de humanis corporis fabrica epitome, cum anno- 
tationibus Nicolai Fontani. Amstelodami, 1642. fol. 

Engraved title-page. 

——— Opera omnia anatomica °*t chirurgica, cura Hermanni 
Boerhaave et Bernhardi Siegfried Albini. 2 v. Lugd. Bat., 
1725. fol. 

Engraved title-page. 

Vesalius (Andreas) & de Valverde (Joan): Anatomie, ofte 
afbeeldinghe van de deelen des menschelijcken lichaems, en 
derselver verklaringhe. Met een aenwijsinghe om het selve 
te ontleden, volgens de leeringe Galleni, Vesalii, Fallopii, en 
Arantii. Amsterdam, 1647. fol. 

Engraved title-page. 

Rhazes (Abu Bekr Muhammad Ben Zeakhariah Alrazi): Abu- 

betri Rhazae Maomethi, ob usum experientiamque multipli- 

cem, et ob certissimas ex demonstrationibus logicis indica- 
tiones, ad omnes praeter naturam affectus, atque etiam prop- 
ter remediorum uberrimam materiam, summi medici opera 
exquisitiora [ete.]. Basileae, 1544. fol. 
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de Valverde (Joan): Anatomia del corpo humano composta per 
. e da luy con molte figure di rame, et eruditi discorsi in 
luce mandata. Roma, 1569. fol. 


- Anatomie, oft levende beelden vande deelen des mensche- 
licken lichaems. Met de verclaringhe van dien, inde neder- 
duytsche spraecke. t’Antwerpen, 1568. 4°. 


Falloppio (Gabriel): De medicatis aquis atque de fossilibus. 
Tractatus pulcherrimus, ac maxime utilis: ab Andrea Mar- 
colino Fanestri medico ipsius discipulo amantissimo collectus. 
Accessit ejusdem Andreae duplex epistola: in quarum altera 
ad lectorem, et hujus libri inter reliqua utilitas, et docendi 
modus, ac totius rei, quae in hoc ipsoopere continetur, summa 
breviter explicatur. Cum indice rerum magis observandarum 
copiosissimo, ac capitum omnium. quae in hoc opusculo trac- 
tantur, cathalogo, quem sequens pagina indicabit. Venetiis, 
1564. 8°. 

———- Libello duo, alter de ulceribus: alter de tumoribus praeter 
naturam. Nunc denuo ab erroribus vindicati, ac in studio- 
sorum gratiam in lucem editi. Secunda editio. Venetiis, 
1566. 8°. 

——— Opuscula .... Accedit Gulielmi Rondeletii tractatus de 
Fucis. Item arcanorum liber primus omnia haec Petri An- 
geli Agathi opera, atque diligentia edita. Patavii, 1566. 8°. 

Fracastorius (Hieronymus): Opera omnia, in unum proxime 
post illius mortem collecta: quorum nomina sequens pagina 
plenius indicat. Accessit index locupletissimus. Secunda 
editio. Venetiis, 1574. 8°. 

Opera quae extant omnia. 


Spigelius (Adrianus): Ex recensione 


Joh. Antonidae van der Linden. 2 v. in 1. Amsterdami, 
1645. fol. 
Engraved title-page and engraved plates. 
Harvey (William): The anatomical exercises of .... concern- 


ing the motion of the heart and blood, with the preface of 
Zachariah Wood, physician of Roterdam. To which is added 
Dr. James De Back, his discourse of the heart, physician in 
ordinary to the town of Roterdam. London, 1653. 16”. 

Opera medica, tam hactenus, 
nune vero certo 
Amstelodami, 


Sylvius [de le Boé] (Franciscus): 
inedita, quam variis locis et formis edita; 
ordine disposita, et in unum volumen redacta. 
1679. 4°. 


Sylvius [de le Boé] (Franciscus): Opera medica, hoc est, disputa- 
tionum medicarum decas, methodi medendi libri duo, ideae 
novae praxeos medicae libri tres, ad eosque appendix, variaque 
alia opuscula. Accessit huic editioni hactenus ineditum col- 
legium nosocomicum ab authore habitum, una cum appendice 
de formulis quibusdam remediorum ad varios affectus ab 
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——— Aphorismi de cognoscendis et curandis morbis in usum 
doctrinae, domesticae digesti. Editio Leydensis quinta auc- 
tior. Lugd. Bat., 1737. 24°. 

——— Praelectiones academicae, 
medicae, edidit, et notas addidit Albertus Haller. 5 v. 
rini, 1742-5. 4°. 
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